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(Q) Ejection restoration method for an ink Jet recording system. 

(57) An ink jet recording apparatus for recording 
information by ejecting ink fluid on a recording 
medium (P t 240) comprises a recording head 
(86, IJU), a cap (300, 35), an ejection restoration 
mechanism (200), an atmospheric air opening 
mechanism (200) and a heating mechanism. 
The recording head (86, IJU) has an orifice and 
ejects ink fluid from the orifice. The cap (300, 
25) covers up a face on which the orifice of the 
recording head (86, IJU) is disposed. The ejec- 
tion restoration mechanism (200) performs pro- 
cedures for keeping a state of ejection of ink 
fluid by the recording head (86, IJU) to be good 
by discharging ink fluid into the cap (86, UU). 
The atmospheric air opening mechanism makes 
an inside of the cap (300, 35) opened to an 
atmospheric air when the restoration oper- 
ations are being performed by the ejection res- 
toration mechanism (200). The heating 
mechanism heats the recording head (86, IJU) 
at least before the restoration operation is per- 
formed by the ejection restoration mechanism 
(200). 
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The present invention relates to an ink jet recording apparatus, and particularly to a procedure! structure 
for keeping an ink ejection performance in a good condition. suture 

In recent years, personal computers and office automation machines like word processors are widely used 
and a recording apparatus is also widely used as one way to output the processing results obtained by these 

as^dlr fh T 9 ^ * the,ma, "** meth0d 3nd a " ink * •"■»«* are wfflknZ 

as a recording method used m the recording apparatus. 

, inn I5L«H j l r ! C T ,in9 m8,h J 0d haS SeVeral advanta 9 es kinds of recorded medium such as an 

unprocessed natural paper and a transparent sheet for OHP can be used and that the noise level generated 
during tje recording operation is relatively small. One of ink fluid ejection methods used in the recording head 

toZfl J'^n ' S9e , nerated bYthe therfna ' en6W - ReC0R,in 9 heads U8ln 9 » ejection method 
Llr, ™ a ?! ° W,n8 archrtecture - < 1 > Fwmi "9 a Plurality of heat-generaBon elements for generating 
iSaSS^L 7 T UftS .' br driVi " 9 haa, -° anaraticn a| a™nts to generate thermal energy on a 3 
L^JS ^hZ^s ° n in 8 8imaarfabri ^ in 9P^ingtothesemiconductorTementpro- 
22^!^^^ of ink 

"TT? 8 10 M * orif,ce and used ,or a chamber ^ ^ ene ^ 

and used for reserving ink fluid to supply ink fluid to each of the ink passages 

riBri tT^T™^?**? Wained by ,he ink jet recorting me,hod ' « wi " 08 appreciated that images recor- 

i ed ™^T?^ 

? B J TZ2 1 I ,f ^ "2 b8 f0mied 40 be h,ghly fine and P rec,se - Additionally, the size of the recording 

l^^JL h h ? ■* Sma " 8 " d 0,6 fabr1ca,,n S and material «* ™» be reduced. So far. in recent 

TnrtTnr! i'" 9 de,e *" 9inkflUidby ^^ 
kinds of a recording apparatus. 

In case of such s recording head as the above described recording head having a relatively fine orifice 
head ,s relabvely high. For example, if the ink fluid in the ink passage near the orifice gets to be more viscous 
?^dST£l t |r fl 8dVen,COmp0rM5nt * the ink flui * ««• «* * a case that the m£ vS 
2 JSi T« « I i " 1"°* ejeCti " 9 ink " Uid Whi0h ,eads 10 ink a ' ecfo " faaure as the deflection 

»2£22 th8t unnece88arv ink and unfavorable substance like paper powder 

£ ^ ^ 0f ** reCOfdin9 head ' 0,6 d0flecti0n of ^ A"'" may occur 

and therefore the quality of recorded images may be reduced. As in the ink jet recording method, the ink fluid 

Tr 50 ?" 9 head onto recordins medium • u * 88 a paper ahaat and a 

Zd IZ,S T ^ I!?""" 9 m8diUm - * Sh0wn ,n Fig - 1 ' ,hesa ink mist and the rebouncing ink 

2KJl2?2 ajechon operation may be disturbed and the discharge direction may be deviated 
andeven the discharge operation may be stopped. And condensed water drops may be adhesive onto the on- 

SSSTJf 5 te T eratUre ** haad and *• atmosZ J 

which leads to fee same adverse effects as found in case that the ink fluid attach to the recording head 

and ^521 ^ d8SCrib8d i0k 8j8Cti0n f8ilurBS due 10 inaeaaes in ma viscosity of the ink fluid 
and the inkflu.d drops adhesive onto the orificeslispcsed face, various kinds of operations for prevent™ these 

are known as ejection restoration operations. 

As one of these ejection restoration operations which is directed to resolve the ejection failure mainly due 

,n ordaTrn 221 ' f 2 "J S"**" °*» of ,ne recorting haad is *»™d «»» orifice disposed face) 
m order to prevent water in the ink fluid from being evaporated from the orifice. A suction re^tioVLraflon 

Zm ^ 9 " SC0US " UidS "* r8m0Ved 0Uteide "» head by suck^g ZnTfS 

fr*m the orifice by applying suction pressure inside the cap covered up on the recording head. In addition a 

E2Z ™l^T 0Pemmi > nC09n ' a dasasubs ^onformesuctionresto ra tiono P eration^ 
■SS^^h'T!!" 0 r ra Ji° n ' " "** 816 ink nuid 18 *-» ink supply sid"^ 

2^122? ^ frCm * e 0rif,C8 - addiDOn ' 88 another e i actlon re8toratton operation, an ej c 

Jo operator , . recogmzed. in which the viscous ink fluid in the recording head is discharged by ejecting £ 
fluids not used for recording informabon or images on the recordtog media and which is ZgJSmSm 
ejechon operation. The above described ejection restoration operations are no. only for removing the vbco s 



EP 0 499 432 A2 
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* ink fluids but also for removing bubbles in the ink fluid giving adverse effects on th ink fluid ejection perform- 

ance. 

ly > As one of the ejection restoration operations which is directed to resolve th ejection failure mainly due to 

unfavorable substances adhesive onto the recording head, a structure is known in which the orifice-disposed 
5 face is maintained to be cleaned in order to prevent the ejection direction deviation. In a typical structure, a 
wiping member is disposed so that the wiping member contacts to the orifice-disposed face and is moved rela- 
tively to the face. As a result, the Ink fluid droplets on the orifice-disposed face can be wiped off. 

Unfavorable substances such as unnecessary ink fluids adhesive onto the orifice-disposed face are formed 
by ink mist generated in ejecting ink fluid and the ink fluid rebounding from the recording sheet in the recording 
10 operations of the recording head, and paper powder may be supposed to be adhesive onto the recording head 
when the recording head and paper sheets move relatively to each other in the recording operation. 

Even in the Inkjet recording apparatus performing the above described various kinds of ejection restoration 
operations, if the recording head has been remained not to be used for ejecting ink fluids for a long time, a 
certain amount of water in the ink fluid may be inevitably evaporated, and the ink fluids may get more viscous. 
... ts- —In.this-case, at thestart of recording-operations after.along-period-during-whic^ the reajrding-head has not 
been used, the recording head may bring any ink ejection failure. So far, in the conventional Ink jet recording 
apparatus, in order to prevent these ink ejection failures described above, it is required that the suction oper- 
ation is performed at the start of the recording operation, that predetermined restoration procedures are per- 
formed in responsive to the viscosity of the ink fluid, and that ejection restoration operations are required for 5 
20 to 30 seconds until the recording operation can be allowed to start 

The ink ejection failure caused by the viscous ink fluid filled in the recording head which has not been used 
for the recording operations for so long a period between several days and one year can be resolved only by 
a single suction restoration operation, and after this operation, the recording head can be used for the recording 
operation for several days to one week without restoration operations such as a suction operation which require 
25 a relatively long time before restarting the recording operation. However, in the case that natural paper sheet 
is used as a recording medium, prompt drying ink fluids are often used for fixing the ink fluid onto the recording 
medium and the recording operation is often performed in the high temperature and the low humidity, in such 
a case, even by the capping operation with the cap over the recording head, the ink fluids in the recording head 
is rapidly dried out and the viscosity of the ink fluid may increase in a relatively short period of time. So far, it 
so is required to perform the idle ejection before and during the recording operation in order to prevent the Ink 
ejection failure. In addition, in such an environment. If the period during which the recording head has not been 
used is so long, the viscous ink fluid cannot completely removed only by the idle ejection operation. 

With respect to the above mentioned problems in the viscous ink fluid, in the conventional ink jet recording 
apparatus, sealing of the recording head by the cap is fixed more firmly and materials through which least 
35 amount of liquid or vapor penetrate are used for the cap. However, even though these conventional caps are 
used, the viscous ink fluids cannot be completely prevented, and hence, such a designated ejection restoration 
operation as a suction operation and so on is required prior to the recording operation 

In case of using a cap having highly hermetical sealing performances, the following problem occurs espe- 
cially in the portable-type recording apparatus. 
40 1. As the recording head is covered by the cap, due to the pressure variation in the cap brought by the 
vibration and the shocks during the transportation, the meniscus formed in the ink passage near the orifice 
is fallen down inside the ink passage which leads to loss of the ink fluids in the ink passage and may cause 
the ink ejection failure. 

2. Due to the atmospheric temperature change and the recording head temperature change, the air inside 
45 the cap may expand or contract, and therefore, there is still a problem that the meniscus is fallen down 
inside the ink ink passage and the ink fluid may be leaked out of the orifices by the suction, respectively. 
With respect to the above described problem caused by the pressure variation, the ink jet recording 
apparatus having a cap halfway opened to the atmospheric air, a restoration system and a waste ink tank is 
proposed to enable to resolve this problem as a patent application by the assignee of the present invention, 
so However, even In this apparatus, the above mentioned problem on the viscous ink fluids cannot be fully pre- 
vented. 

In addition, as for the reliability of the restoration operations, in case that the gap is formed between the 
cap and the recording head due to paper powder and dust adhesive onto the cap and the orifice-disposed face 
of the recording head as described above, the evaporation of the solvent component of the ink fluid is activated 
55 further, and as a result, it is supposed that the ink jection failure may easily occur. 

On th other hand, in the ejection restoration operation using the above wiping structure, th re are such 
substances remained on the orifice-disposed face as the ink fluid and paper powd rs which are not wiped off 
by the blade. In the case that the ink fluids and so on are r mained to be adhesive onto the orifice, liquid com- 
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SamSUl a i?K eV !f 0rat l d and the ink fluW 96,8 m ° re visc0us and WPer powders adhere to the 
ZZZJJ^JH W ' Pm9 Wi * 8 °' ade - ' n "» 0856 ,ha * the ** fluid «**» «*««". aerials 

and that the onfice B covered by the solidified ink fluid, which may lead to ink ejection failures 

The viscous ink fluid remained on the orifice-disposed face and the solidified ink fluid piled up near the 
onfice cannot removedonly by the ordinary wiping operation with the blade and the idle ink fluid ejection oper- 
«, ? 8,e ^ n OP8rati0n ' eve " Dy heatin9 0,6 ink fluid "P 10 an temperaiire usedfor 

EST*? "ST 0 " ° f reCOrdin9 hMd ' ink ejeC,ion faaures ma * ■** and henoe. in such a case 
*«v«cous«kflurf^^^ How^ 

are found to be unsolved wrth respect to scaling-up of the storage means like a waste ink tank in responsive 

« 1 8m0Um " the ink *" * - reduCtion of 0,6 effective ° f *. ink fluid to be used fo™ e 
19 -rac oroin g o peratio n. 

h« •U a 0t i eC l Of ?.* PreSent inV8nti0n iS 40 reslrict an increase of viscositv of the •»* fluW in side the orificeoT 
the ,nk fluid attaching to the orifice-disposed face and is to remove these viscous ink fluid efficiently 

Another object of the present invention is to provide an ink jet recording apparatus which prevents ink eiec 

a „ ilT-fl 0 !!![ 0DjeCt ° f * B P ^ Sent inVe " ti0n ' S to provide a method for increasi "9 a wiping performance In 
an mk jet recording epparatus. That is to establish a good recording condition during a long period and a stable 

ZZ ThZ 33 a " 8 6 * ViSC08i,y inaBaSe0 ink fluid in 8ide ,he orir,ca °' on •» orifice^ 

• ?f j° a ?- 1,18 8b0V8 described objectives, in the ejection restoration operations, by means that the 
viscosity of the ink fluids in the recording head or adhesive onto the orifice-disposed face J the ra^inZ^ 
^reduced to obtein e higher fluidity by performing me hearing operation in Jrecordin^hS 
the ejection restoration operations can be perfbimed efficiently. ' 
In addition, by means that the idle ink ejection operation is performed into the cap covering uo tiahtlv the 

KZ^JfiTE ? 10 b9 hUmid en0U9hl andatthasa '" a «me. the pressure variation nTeaJ 

t^ZLZ * 868 ** Vi8C08ity ° f ,h8 ink fluid are avoided 88 wa " - "'vin9 the problems on Z 
falling down of the meniscus of the ink fluid inside the orifice P TO 

aHa Ii!, i ?r nto !!r 0f *!• Pr8S8nt inV8nli0n Studied the metnod for a "« «"'aWy amoving ink which is 
SENSES ' d ' Sp088d i ace and has - The ebove method is one of toe ejecfioJ 
rastorabon mejods for keeping the recording head ejecting ink in a good condition. The inventors found 

ink which decreases in vscosrty can be removed by cleaning the orifice-disposed face, easiy and reliably 
Heating means for .ncreasing the temperature at the orifice-disposed face so as to decrease tmSL, 

Sfii^^^!^ , conv f rt «0 element used for ejecting ink to produce heat, or by «lrivin 0 other heating mT^ra 
bon to the electro-thermal converting element, or may be provided in the recording apparatus seoarateJv F«™ 

tTi1«„? P red «te"nined manner so as to increase the temperature at the orifice-disposed face 

cJXSSl ^ f "° Ve a,S ° 8ff8CtiV8 fW e88ily 8xpel,in 9 -* which ha * »"« a «ed Zli 

costfy .ns.de the onfice by an idle ejection (a preliminary ejection), a suction procedure, or the like . 

a cappmg is known as another ejection restoration method for keeping the recordino head eiectino ink m 
wKrcl^ 

whTcTo^Sll 9 Z 7! 6ff 01 °" 8n ink 8j8Cti0n by *• reco,dina head - ^ a ' a «h»e cap states h 
which pressure var.at.ons .n the cap produce an effect on the ink ejection. First state occurs when the caocov m 

fteo^isposedfa* second stat occurswhenth ^^^hpmtmmJ^^^J^Z 
1 IT? "1?" ,he MP 18 88parated onfice^lisposed face. The pre Je vSns inTh ^p 

^t"oras^el^ na 

that th pressure vanabons can be moderated by releasing the pressure in the cap outside the cap. 
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An arrangement for releasing the pressure is such that the cap may be provided with a value so as to 
balance the pressure in the cap with one of the atmospheric air, or such that an ink discharge path of a suction 
V pump which communicates with an inside of the cap may be used as a pressure r leasing path. 

This pressure releasing procedure may be controlled in accordance with the atmospheric temperature and 
5 the atmospheric humidity which are detected. Each of above described ejection restoration methods may be 
individually performed, or may be performed in sequence. 

Such sequential procedures will be described below. Firstly, the cap an inside of which communicates with 
the atmospheric air through a communicating portion is relatively moved to the recording head to contact with 
the orifice-disposed face so that the face can be covered with the cap, and a sealed space is formed by closing 
id the communicating portion. Next the idle ejection under a predetermined condition is performed after the inside 
of the cap (the sealed space) is communicated with the atmospheric air, and then the sealed space is again 
formed. Before a recording operation, the cap is separated from the recording head after the inside of the cap 
is communicated with the atmospheric air. After this procedure, the orifice-disposed face is cleaned by wiping 
with a blade. During this wiping or before this wiping, the electro-thermal converting element is driven in a man- 

is nersuch that ink cannot be-ejected/so-tha^ 

the viscosity of the attaching ink is reduced so that the attached ink can be easily removed by the wiping. With 
this wiping procedure involving the,heating procedure, cleaner orifice-disposed surface can be obtained than 
that obtained by the wiping procedure only. 

In the first aspect of the present invention, an ink jet recording apparatus for recording information by eject- 
20 ing ink fluid on a recording medium comprises: 

a recording head having an orifice and for ejecting ink fluid from said orifice; 
a cap for covering a face on which the orifice of said recording head Is disposed; 
an ejection restoration means for keeping a state of ejection of Inkfiuid by the recording head to be good 
by discharging ink fluid into the cap; 
25 an opening means for making an inside of the cap opened to an atmospheric air in a restoration operation 

by the ejection restoration means; and 

a heating means for heating the recording head at least before the restoration operation is performed 
by the ejection restoration means. 

In the second aspect of the present invention, an ink jet recording apparatus for recording information by 
30 ejecting ink fluid on a recording medium comprises: 
a recording head for ejecting ink fluid; 

an ejection restoration means for keeping a state of ejection of ink fluid by the recording head to be good; 

and 

a heating means for heating said recording head at least before a restoration operation is performed by 
35 the ejection restoration means. 

In the third aspect of the present invention, an ink jet recording apparatus for recording information by eject- 
ing ink fluid on a recording medium comprises: 

a recording head having an orifice and for ejecting ink fluid from the orifice; 
a cap for covering a face on which the orifice of the recording head is disposed; 
40 an ejection restoration means for keeping a state of ejection of inkfiuid by the recording head to be good 

by discharging ink fluid into the cap; and 

an opening means for making an inside of the cap opened to an atmospheric air in a restoration operation 
by the ejection restoration means. 

In the fourth aspect of the present inveniton. an ejection restoration method for a recording head used in 
45 an ink jet recording apparatus for recording by ejecting ink fluid on a recording medium comprises: 

a step for judging a period of time after an ejection restoration operation by sucking ink fluid from an 
orifice of the recording head, the restoration operation being performed for keeping a state of ejection of ink 
fluid by said recording head to be good; 

a step for heating the recording head; and 
so a step for performing an ejection restoration operation for keeping a state of ejection of ink fluid by the 

recording head to be good in responsive to the judgment of the period of time. 

The above and other objects, effects, features and advantages of the present invention will become more 
apparent from the following description of the embodim nts thereof taken in conjunction with the accompanying 
drawings. 

55 Embodiments of the invention will now be described, by way of example and with reference to the accom- 
panying drawings in which: 

Fig. 1 illustrates a state that unfavorable substances attach to the orifice-disposed face; 

Fig. 2 is a perspective view showing an example of an ink jet recording apparatus to which the present 
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invention can be applied; 

Figs. 3Aand 3B are a bottom view and a plan view of a part around the carriage with the recordinq h ad 
shown in Fig. 2, respectively; 

Figs. 4A, 4B and 4C illustrate wiping operations performed in the recording apparatus shown in Fig. 2; 
Figs. 5A and 5B are magnified views of wiping operations shown in Figs. 4A, 4B and 4C; 
Fig. 6 is a block diagram showing an example of the control system in the ink jet recording apparatus of 
first embodiment of the present invention; 

Figs. 7A and 7B are flow charts showing an example of recording control procedures in the ink jet recording 
apparatus of first embodiment of the present invention; 

Fig. 8 is a flow chart showing an example of the timer restoration procedure in the procedures shown in 
Figs. 7A and 7B; 

Fig. 9 is a flow chart showing an example of the wiping operation and the capping procedure in the pro- 
cedures shown in Figs. 7A and 7B; . 

Figs. 10A and 10B are flow charts showing two examples of the standby procedures in the procedures 
is shown-in-Figs; 7A-and 7B; ^ . — - _ 

Fig. 11 is a flow chart showing an example of the forced restoration procedure in the procedures shown in 
Figs. 7Aand7B; 

Fig. 12 is a flow chart showing an example of the counter restoration procedure in the procedures shown 
in Figs. 7A and 7B; 

Fig. 13 is a perspective view of an inkjet recording apparatus of second embodiment of the present inven- 
tion; 

Fig. 14A is a perspective view of decomposed components of a suction pump shown in Fig. 13 and Fig 
14B is a perspective view of a piston of the suction pump shown in Fig. 1 3; 
Fig. 15 is a cross-sectional view of the suction pump shown in Fig. 13; 

Fig. 16 is a block diagram showing the control logic of the ink jet recording apparatus shown in Fig 13 
Figs. 17Aand 17B are flow charts of the procedures in the inkjet recording apparatus shown in Fig 13in 
applying the present invention; 

Fig. 18 is e schematic diagram illustrating an embodiment of an apparatus to which the ink jet recording 
apparatus in accordance with the present invention is equipped; end 

Fig. 19 is a schematic drawing illustrating an embodiment of a portable printer in accordance with the pre- 
sent invention. r 

FIRST EMBODIMENT: 
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Fig. 2 .s a schematic view of an ink jet recording apparatus of first embodiment of the present invention 
Component C is an inkjet cartridge, integrally having an ink tank part in the upper side on the figure and a 
recording head in the lower side on the figure, all assembled in a single unit, and furthermore having a connector 
tor receiving signals for driving a recording head. In this embodiment, the recording head has a plurality of 
offices direcbng downward on the figure, and elements for generating energy used for ejecting ink fluid are 
placed in the respective ink passage communicated to the orifice. In addition, each of the ink passages is linked 
to the common fluid reservoir where the ink fluid supplied from the ink tank part is stored. As for the element 
tor generating energy, electro-thermal conversion elements for generating thermal energy are preferable with 
respect to small-sizing of the orifice and the ink passage. 

Component 2 is a carriage having four cartridges CI. C2. C3 and C4 in their designated positions, each 
of which cartridges corresponds to an individual ink color, for example, yellow, magenta, cyan and black, and 
having a connector holder for transmitting electric signals for driving recording heads. In the bottom of the car- 
nage 2. as described later, absorbers are installed so that each recording head is placed between adjacent 
absorbers. 

Component 11 is a guide rail extended in the direction in which the carriage 2 moves and supporting the 
carnage 2 so mat the carriage 2 may move freely on the guide rail. Component 52 is a drive belt transmitting 
a diving force for moving the carriage 2 back and forth on the guide rail 11. A couple of transport rollers 15 and 

; I * JUt tr8n8P0rt r0 " erS 17 8nd 18 *"> placed * 0,8 "on* of and at the back of the recording area 
estabhshed by the carriage 2. r spectiv ly.andus d for supporting a recorded medium betw en them and sup- 
plying a transporting fore to the recorded medium. Component P is the recording medium, for example, a sepa- 
rated sheet of paper, pressed to a platen, not shown in Fig. 2 in order to d fine a flat place for recording 
information on the recording medium. A recording head part of the inkjet recording cartridge C mounted on 
me carnage 2 is extended downward on the figure from the carriage 2 and placed between the transport rollers 
1 6 and 18 so that an orifice-disposed face of the recording head part may be faced and parallel to the recording 
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medium P pressed to the platen, not shown in Fig. 2. 

In the ink jet recording apparatus of this embodim nt, a restoration system unit 200 used for a restoration 
V procedure is placed at the home position in the left side Fig. 2. In the restoration syst m unit 200, component 

300 is a cap unit corresponding to each of a plurality of ink jet cartridges having recording heads, and the cap 
5 unit 300 can moves in the width direction in which the carriage 2 moves in responsive to the movement of the 
carriage 2 and can rises up or moves down in the height direction in accordance with its width direction move- 
ment When the carriage 2 is located at the home position, the cap unit 300 contacts to the recording head part 
and covers up the orifice disposed face of the recording head so that the ink fluid in the orifice of the recording 
head may not be evaporated, not become more viscous and not congeal to the solid state, ail of which lead to 
10 ink ejection failures. 

Component 500 in the restoration system unit 200 is a pump unit connected to the cap unit 300, which is 
used for generating a suction force between the cap un it 300 and the recording head, both contacted with each 
other in the restoration operation so as to evacuate the ink fluid in case of ink ejection failures in the recording 
head. The pump unit 500 has an opening and shutting mechanism for communicating a part connecting to the 
. .. _ .. is . inside.of.the cap.unit.300 to the. atmospheric air. By^his structure, when-the-cap unit-300 caps the recording 
head, the inside of the cap unit can be disclosed to the atmospheric air. This structure can be used for the pro- 
cedure described later in Fig. 10B. In the restoration system unit 200, component 401 is a blade used as a 
wiping member formed with elastic materials such as rubber, and component 402 is a blade holder for sup- 
porting the blade 40 1 . In this embodiment by means of the blade elevating mechanism driven by the movement 

20 of the carriage 2, not shown in Fig. 2, the blade 301 supported by the blade holder 402 can be located at either 
a wiping position where the blade 401 is moved up and used to wipe off the ink fluids on the orifice-disposed 
face of the recording head or a waiting position where the blade 401 Is moved down so that the blade 401 may 
not interact with the orifice-disposed face of the recording head. 

And furthermore, in this embodiment, the wiping operation by the blade 401 is established only when the 

25 carriage 2 is moved from the left side, that is, the home position side where the restoration unit is placed, to 
the right side on Fig. 2. This is because, as the blade 401 is located between the cap unit 300 and the paper 
feed part for feeding a recording medium P, in case of wiping the recording head as the blade 401 moves from 
the right side to the left side, there may be a case that the ink fluid wiped off by the wiping operation is spattered 
on the paper feed part by the excess elastic force developed by the blade 401 and that the recording medium 

30 is stained with ink fluids. If there is no such a case as described above, the wiping operation can be performed 
in either direction or both directions. 

As for the above described wiping operation by the cap unit 300 which moves up and down and side by 
side for the capping operation and by the blade 401 which moves up and down, and as for regulating the direc- 
tion in which the blade 401 moves in the wiping operation, for example, a mechanism disclosed in Japanese 

35 Patent Application No. 126655/1090 (No. 122878/1069 based on Japanese Patent Priority) can be used. The 
capping operation and the wiping operation can be established by the combination of driving members such 
as motors and solenoids for moving up and down the cap unit 300 and the blade 401 and a control means for 
controlling the driving members. 

Fig. 3A is a bottom side view of the carriage 2 and Fig. 3B is a front side view of the carriage 2. In these _ 

40 figures, component 1 is an orifice-disposed face and component 12 is the orifice from which ink droplet is ejec- 
ted. Component 3 is an absorber used for cleaning means for the blade 401 which is composed of porous mate- 
rials having corrosion-resistant properties against the ink fluid and having highly absorptive properties. The 
blade cleaning absorber 3 is placed at the both sides of the orifice-disposed face 1 of each recording head. As 
shown in Fig. 3B, in order to prevent the blade cleaning absorber 3 from being nibbed against the recording 

45 medium P, the blade cleaning absorber 3 is placed a little inward the orifice-disposed face 1 of each recording 
head extended below the bottom surface of the carriage 2. It is desirable that the material used for the blade 
cleaning absorber 3 is not expanded even if it absorbs the ink fluid in order to prevent the blade cleaning absor- 
ber 3 from mbbing on the recording medium. 

so (Wiping operation) 

It is generally recognized as described earlier that the face of the recording head in recording images by 
ejecting ink fluid is moisten by the ink fluid. In case that an exoess amount of the ink fluid attaches to the 
neighboring area of the orifice, ordinary ejection operations of the ink fluid is not fully accomplished: th ejecting 
55 direction of the ink fluid is deflected and even the ink fluid cannot be ejected at all. In order to prev nt these 
undesirable and abnormal operations in ejecting ink fluid, it is desirable to wipe off the orifice-disposed face 1 
regularly. 

Referring to Fig. 4 and Fig. 5, wiping operations in this embodiment is described below. 
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In Rg. 4, an overall action of the blade 401 in wiping operations is shown, and its magnified view is shown 
m Fig. 5. As described earlier, wiping operations are performed whfle the carriage 2 is moved from the home 
A position (the left side on Figs : 2 and 4) to the receding medium feeding_system side (the right side on Figs. 2 
and 4). 

5 Fig. 4A shows a state of the carnage 2 and the blade 401 at the start of the wiping operations. In this state 
the blade 401 get extended in the Y direction defined by the arrowfrom the waiting position and fixed at a desig^ 
nated position, Le. a wiping position, where the extended length of the blade 401 is adequate for wiping the 
recording head. Next, as shown in Figs. 4B and 4C. as the carriage 2 having the cartridges C is moved hori- 
zontally from the left to the right the blade 401 contacts to alternately the absorbers 3 placed at the bottom 
10 face of the carriage 2 and the orifice-disposed face 1 of the recording head extended below the carriage 2, and 
so far the blade 401 removes the excess ink fluid attached on the orifice-disposed face 1 and also is cleaned 
by the blade cleaning absorber 3 as shown in Figs. 5A and 5B. After completing the wiping operation of all the 
orifice-disposed face 1 and the blade cleaning absorber 3. the blade 401 goes down in the Y' direction and is 
^fixed back to the waiting position. By arranging blade cleaning absorbers 3 between the recording head, the 
- M ink fluid removed from me orifice^isposed raM by me blade-401 Can be rra 

cleaning absorber 3, and hence, the remained ink fluid on the blade 401 can be reduced so that a great effect 
may be brought for preventing mixing of ink colore in the next wiping operation of the orifice-disposed face 1 
of the recording head using different ink colors. 

The speed in moving the carnage 2 for wiping operations is determined by considering the surface wiped 
20 by the blade which is defined as the convex and concave shape formed by the orifice-disposed face 1 and the 
absorber 3, and considering the flexibility of the blade 401 formed as an elastic body. The higher the speed 
rises up, the less the contact between the blade 401 and the orific«Miisposed face 1 or the blade cleaning absor- 
ber 3 is established due to die delay In following the shape of the blade 401 to the above convex and concave 
shape, which lead to the reduction of the effect of removing the excess ink fluid or unfavorable foreign subst- 
25 ances, and hence, the speed for wiping operations is preferably taken to be relatively smaller. In this invention, 
it is found that the speed equal to or less than 300 mm/sec makes no problem. 

(Control System) 

so Fig. 6 is an example of the structure of the control system in first embodiment 

Component 800 in Fig. 6 is e controller forming a main part of the controller part, having CPU 801 executing 
procedures shown in Figs. 7 to 12. which is realized by. for example, a microcomputer, ROM 803 storing pro- 
grams correspond to these procedures and other fixed data, and RAM 803 having storages for image data and 
transaction data, in the controller 800. a set of timers 807 is installed to be used for determining the time for 
controlling ink ejection restoration procedures in an adequate sequence. Component 810 is a host apparatus 
such as a reader used for supplying image data, and image data as well as control commands and status report- 
ing signals are transmitted through an interface 1/F 812 between the host apparatus and the controller 800 

A set of switches 820 include a power switch 822. a copy switch 824 for requesting the start of recording 
.nfonr.at.on. and a restoration switch 826 for requesting the start of the ink ejection restoration operations all 
of which accept the input requests by the user. A set of sensors 830 is used for detecting various states of the 
apparatus, including a sensor 832 for detecting the position of the carriage 2 at the home position or the start 
position, and a sensor 834 for detecting the position of the suction pump. 

Component 840 is a head driver for driving elements, electro-thermal conversion elements in this embo- 
diment which is disposed in the recording head 86 of the cartridge C and is used for generating energy so as 
to eject ink fluid. Component 850 is a main scanning motorfor moving the carriage 2 in the main scanning direc- 
tion (the width direction on Fig. 2). component 852 is a driver for the main scanning motor 850. Component 
860 is a sub scanning motor for rotating the rollers 15. 16 and 17. 18 (shown in Fig. 2) so as to transport the 
recording medium and component 862 is its driver. 

Component 870 is a head heater for heating the recording head, which can be realized as a single unit 
formed together with the recording head or a separate unit formed on the substrate on which an eleclrc-thermal 
conversion element is developed in an identical fabrication process to both. The heater 870 may be installed 
in the carnage 2, in which the installation position in the carriage is so determined as to establish an effective 
heat transmission by contacting the heater 870 to the recording head 86 in installing the head unit into th 
cartridge. 
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(Ejection restoration Mode) 

In the following, various kinds of ejection restoration modes used in th apparatus of this embodiment is 
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(a) Ejection Restoration Mode defined by recovery switch 826 

The objective of this restoration mode is to restore the ejection power of the recording head into a normal 
condition at the time when the operator turns on or pushes the recovery switch 826 by considering that the 
ejection operation of the recording head is not normally performed in spite that the scheduled restoration oper- 
ations is completed automatically in the apparatus of this embodiment Although this mode is not used in ordi- 
nary operation conditions, if it is used, is taken to be larger than that of other modes. 

In this mode, the ink fluid getting more viscous and bubbles in the common fluid reservoir or the ink passage 
can be removed by sucking by the pump 500. In addition, by driving the electro-thermal conversion element to 
eject ink fluid at the same time as driving the pump 500 for sucking the ink fluid, adding the pressure generated 
by the pump 500 and the pressure developed instantaneously by growth and contraction bubble induced by 
the electro-thermal conversion element, bubbles in the common fluid reservoir or the Ink passages can be effi- 

15 — cientiyremoved.Andiurthermore.asthe^ 

for ejecting inkfluid so that the temperature of the ink fluid in the ink passages increases and hence, the viscosity 
and the surface tension of the ink fluid are reduced and the impedance of the ink passage is reduced, bubbles 
in the ink passage can be easily removed. Parameters for the restoration mode are determined depending on 
the number of orifices, dimensions of components of the recording head and the viscosity of the ink fluid. In 
20 this embodiment, the suction pressure is defined by the maximum pressure developed by the pump 500, the 
duration time for sucking operation is 2.5 sec and the amount of Ink fluid to be sucked is about 0.17 g. 

After the sucking operation, the orifice-disposed face of the recording head is wiped by the rubber blade 
and an idle ejection of the ink fluid is performed. 

25 (b) Ejection Restoration Mode using Timer Suction 

The objective of this mode is to prevent the case that the ejection power of the recording head is not in a 
normal condition due to an increase of the viscosity of the ink fluid and the growth of bubbles generated in the 
common fluid reservoir in the recording head after a long period passed during which the restoration operation 
30 has not been performed. In this mode, the next restoration operation is performed at a designated time, which 
is defined by the timer installed in the controller, after the previous restoration operation was performed. 

In this mode, the ink fluid getting more viscous and bubbles in the common fluid reservoir or the ink passage 
can be removed by sucking by the pump. 

After the sucking operation, the orifice-disposed face of the recording head is wiped by the blade 401 and 
35 the idle ejection of the ink fluid is performed. 

(c) Ejection Restoration Mode using Counter 

The objective of this mode is to prevent the case that the ejection power of the recording head is not in a 
40 normal condition due to an increase of the viscosity of the ink fluid and the growth of bubbles generated in the 
common fluid reservoir in the recording head after a long period passed during which the restoration operation 
has not been performed and the information recording operation has been long continued. In this mode, the 
next restoration operation is performed at the time when the number of recorded separated sheets reaches a 
designated number while counting the number of recorded separated sheets by the counter after the previous 
45 restoration operation was performed. 

This mode is similar to the above described mode using timer suction restoration where the ink fluid getting 
more viscous and bubbles in the common fluid reservoir or the ink passages can be removed by sucking by 
the pump, and after the sucking operation, the orifice-disposed face of the recording head is wiped by the blade 
401 and the idle ejection of the ink fluid is performed. So far, the timer and the counter are initialized when the 
so timer suction restoration by the previous mode or the counter suction restoration by this mode is performed, 

(d) Preliminary Ejection (A) Mode 

In this preliminary ejection mode, the idle ejection of the ink fluids from all the orifices is performed every 
55 time before the recording operation, wh n stopping the recording operation, after waiting for the next recording 
operation and when the wiping operation. In this mode, in order to obtain stable conditions for jecting ink fluid 
without making the temperature of ink in the ink passage increase, for example, the driving frequency of th 
electro-thermal conversion element is taken to be 1 KHz in responsive to the maximum driving frequency 4 
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KHz of the electro-thermal conversion element 
(e) Preliminary Ejection (B) Mode 

s In this preliminary ejection operation, the ink fluids are ejected out of all the orifices at the same time as 
the sucking operation is performed. In this mode, the driving frequency of the electro-thermal conversion ele- 
ment is taken to be 4 KHz equivalent to the maximum driving frequency of the electro-thermal conversion ele- 
ment so that the temperature of the ink passage may be made to be higher, that the viscosity of the ink fluid 
may be reduced and that the discharged velocity of the ink fluid in the ink passage may be made to be higher 

10 by using the ejection energy. 

(0 Preliminary Ejection (C) Mode 

This preliminary ejection operation is performed in case thet there are more viscous ink fluids on the orifi- 
15 _cfcdisposed.face.or.near.the-orifice.-After-a-preliminary heeling (B) mode-describedlater.-theelectro-thermal- 
conversion element is driven with its maximum driving frequency in the ejection operation. In this mode the 
driving frequency of the electro-thermal conversion element is taken to be 4 KHz equivalent to the maximum 
driving frequency of the electro-thenmal conversion element so thet the temperature of the electro-thermal con- 
version element may be made to be higher end that the viscosity of he ink fluid may be reduced in order to 
20 establish an easy discharge operation of ink fluid. 

(g) Recording Head Heating Mode 



25 
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The recording head heating mode is for maintaining the temperature of the recording head 86 to be e desi- 
rable value for ejecting ink fluid by using the heater 870 installed differently from the electro-thermal conversion 
element es e heater used for ejecting ink fluid. This mode is performed et the time when the recording operation 
is performed or when the recording head is waiting for the next recording operation at a designated timina. that 
is, et a standby timing. 

so (h) Preliminary Heeling (A) Mode 

This preliminary heating operation is performed before e preliminary ejection operation to be performed in 
the case that the recording heed is not operated during a designated period. In this mode, making the heater 
(the electro-thermal conversion element) used for ejecting ink fluid generate thermal energy small enough not 
to eject ink fluid, the temperature of the ink fluid in the ink passage is raised up to a desirable value for the 
ejection operation. The reason why the heaters for ejecting ink fluid is used in this mode is that the heater for 
ejecting ink fluid directly contacts with the ink fluid in the ink passage and hence heating of the ink fluid can be 
efficiently end promptly performed. The heater 870 installed differently from the heaters for ejecting ink fluid 
may be used in this mode. Principally, the temperature of the ink fluid is controlled to be the same value as 
that in the recording head heating mode. 

(i) Preliminary Heating (B) Mode 

This preliminary heating operation is performed before the wiping operation or the preliminary ejection (C) 
mode operation to be performed after the recording head is not operated during a designated period. In this 
mode, making the heater for ejecting ink fluid generate thermal energy small enough not to eject ink fluid the 
temperature of the ink fluid in the ink passage is raised up to e desirable value for the ejection operation The 
reason why the heater for ejecting the ink fluid is used in this mode is that the heater for ejecting Ink fluid directly 
contacts with the ink fluid in the ink passage and hence heating of the ink fluid can be efficiently and promptly 
performed. The heater 870 installed differently from the heaters for ejecting the ink fluid may be used in this 
mode. 

(Restoration Control Procedures in the recording apparatus) 

Restoration control procedures using s lectively the above mentioned modes are describ d in the follow- 
mgs. 

Figs. 7A and 7B are xample of main control procedures of the ink jet recording apparatus, where restor- 
ation procedures are mainly described. 
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In st p S1, when the power switch 822 is turned on, the ink jet recording apparatus of this embodiment at 
first checks each part of the apparatus such as ROM 803 and ROM 805 and so on as an initial check of the 
recording apparatus itself. 

"Next; in step S3, alestoratioh operation by timer recovery procedures to be described later with Fig. 8 is 
5 performed, and then, in step S5, a preliminary ejection (A) mode described above is performed. In this timer 

recovery procedures, there may be a case that the ejection restoration mode using timer suction or a viscous 

ink fluid removing operation is included. 

After step S5, wiping and capping operations to be described later with Fig. 9 are performed in step S7, 

and in step S9, the recording apparatus waits for the signal requesting to start the recording operation. If step 
10 S9 detects no signal for requesting to start the recording operation, step S1 1 is selected forjudging whether 

the restoration switch 826 is turned on or not. If step S1 1 concludes that the recovery switch 826 is not turned 

on, step S13 for the standby procedure to be described later with Figs. 10A and 10B is selected next and if 

the recovery switch 826 is turned on, step S15 is selected to perform the forced restoration procedure to be 

described later with Fig 11 

j5 OnJhe.other_hand,Xstep.S9jJetert.a.signalJor-requesti^^ — 

selected for judging whether the cap is closed, that is, the cap is on, or not. If the cap is on, the timer recovery 
procedure is performed in step S19 to be described later with Fig. 6, and consequently in steps S21 and S23, 
the cap is removed if the cap is not off. After step S23, step S25 for the wiping operation and step S27 for the 
above mentioned preliminary ejection (A) mode operation sre followed and step S29 is reached. 

20 If step S17 judges that the cap is opened, step S31 is selected next and whether a designated time, for 
example, 12 seconds, has passed or not after the cap is opened. If step 31 derives a negative conclusion, step 
S29 Is selected directly. If step 31 concludes that a designated time has passed, the preliminary ejection (A) 
mode operation is performed in step S33 and, in step S35. whether a designated time, for example, 60 seconds, 
has passed or not after the cap is opened, is judged. If step S35 gives a negative conclusion, step S29 is 

25 reached. If not so, the wiping operation is performed in step S37 before reaching step S29. 

In step S29, initialized is a timer for counting a designated period of time, 4 hours, is one of timers used 
for an adequate restoration procedure in responsive to a designated timing. This timer is designated as a 4-Hr 
timer. After step S29, the recording operation is performed in step S39. After step S39, the counter restoration 
procedure to be described later with Fig. 12 is performed in step 41 , and step S9 is reached again for detecting 

30 a signal for requesting to start the recording operation. In step S41 for the counter restoration procedure, the 
ejection restoration mode using counter may be included. 

Fig. 8 shows an example of the timer recovery procedures executed in steps S3 and S19. In step S51, 
using a timer counting a relatively long period of time, for example, 72 hours, which is one of the timers used 
for the restoration operation and is designated as a 72-Hr timer, judged is whether 72 hours have passed or 

35 not since the previous restoration operation by sucking ink fluid was made. If step S51 derives a negative con- 
clusion, step S53 is selected as the next step forjudging whether 4 hours have passed or not since the previous 
preliminary ejection operation and the previous wiping operation. If step S53 derives a negative conclusion, 
this timer recovery procedures are terminated, and if not so, after making the cap off in steps S55 and S57, 
the viscous ink fluid removing operation to be described below is performed in steps from S59 to S69. 

40 In case that there are such substances remained on the orifice-disposed face as the ink fluid and paper 
powders which are not wiped off by the blade, liquid components of the ink fluid are evaporated and the ink 
fluid gets more viscous and the paper powders adhere to the orifice-disposed face, and therefore, after a long 
period of time, the solidified ink fluid and paper powders cannot be removed even in the wiping operation by 
the blade. In case that the ink fluid contains coloring materials and solvents which have such properties as get- 

45 ting more viscous or crystallization, a phenomena is found thai the viscous ink fluid is pOed up near the orifice 
as the evaporation of liquid components in the ink fluid proceeds and that the orifice is covered by the solidified 
ink fluid, which may lead to ink ejection failures. 

The viscous ink fluid remained on the orifice-disposed face and the solidified ink fluid piled up near the 
orifice cannot be removed only by the ordinary wiping operation by the blade and the preliminary ejection oper- 

50 ation. Prior to the preliminary ejection operation, even by heating the ink fluid up to an optimum temperature 
used for the recording operation of the recording head, ink ejection failures may often occur, and hence, in such 
a case, the viscous ink fluid remained near the orifice was forced to be discharged by sucking operation in many 
of the prior art apparatus. 

In contrast to the above described prior art apparatus, in the present invention, it is attempted that the vise- 
55 ous ink fluid is removed efficiently without consuming too much ink fluid used for the forced discharging. In this 
embodiment, in case that a r latively long time, 72 hours, has not passed since the previous sucking operation, 
the restoration operation is realiz d by the wiping operation defined by step S61 . Prior to this wiping operation 
by step S61 , th preliminary heating (B) mode is performed in step S59 for heating the orifice of the recording 
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head and its neighboring area on the orifice-dispos d face. 

The viscous ink fluid is heated up by the preliminary heating (B) mode and the viscosity of the ink fluid is 
reduced so that the ink fluid may be removed easily by the wiping operation. The solidified ink fluid piled up 
near.the orificeJs gradually softened by the-preliminary heating (B) mode and can be removed easily by the 
s wiping operation even if the whole part of the solidified ink fluid is not fully softened. Although almost whole 
parts of the viscous and solidified ink fluid can be removed from the orifice-disposed face, there may be a case 
that the viscous or solidified ink fluid cannot be removed only by a single wiping operation or a case that the 
ink fluid which is not fully softened may be remained on the orifice-disposed face and near the orifice. In order 
to cope with such cases, in this embodiment, a plurality of sets of operations of the preliminary heating (B) mode 
10 and the wiping operation are performed n times in a repetitive manner controlled by step S63. It is aBowed that 
only the wiping operation is repeated. 

In the wiping operation after the preliminary heating mode, a part of the viscous ink fluid removed from the 
orifice-disposed face may be filled again into the orifice, which still leads to ink ejection failure. In this embodi- 
ment, additive operations for the preliminary heating (B) mode and the preliminaiy ejection (C) mode are per- 
-formedjn steps S65 and I S67 again nvnediatejy after step.SB3..followed bystep.S69 for reset of the 4-Hr timer 
before going" back to the main routine shown in Fig. 7. 

As the objective of the preliminary heating (B) mode for making it easier to wipe off and eject the viscous 
ink fluid is to make lower the viscosity of the ink fluid with its components partially evaporated, the temperature 
for the preliminary heating (B) mode is selected to be greater than the temperature of the preliminary heating 
20 (A) mode or the recording head heating mode for establishing a stable ejection performance of the recording 
head. 8 

In this embodiment, whether the preliminary heating mode is required or not before the wiping operation 
is determined by the period of time during which the recording head is not operated for ejecting ink fluid. By 
using the 4-Hr timer measuring the time passed since the latest preliminary ejection and wiping operations, 
the preliminary heating mode is performed only If four hours have passed since the latest preliminaiy ejection 
and wiping operations was completed when the power switch is turned on or the recording operation starts. 
So far. in recording information continuously, the preliminary heating operation is not performed, and hence 
the processing time is not wasted if this operation is not necessary. However, as it is recognized that the pre- 
liminary heating operation is effective for removing the ink fluid attaching to the orifice-disposed face during 
the recording operation, it is allowed that the preliminary heating operation can be performed prior to the wiping 
operation immediately after the recording operation. In this case, as the ink fluid is supposed not to be getting 
more viscous, the temperature for the heating operation of this case may be taken to be lower than the tem- 
perature used in the above described restoration operations. 

Referring again to Fig. 8. in step S51 . in case that 72 hours or more have passed since the latest restoration 
procedure by sucking operation was performed when the power switch is turned on or before the recording 
operation is started, the ejection restoration mode using timer suction is performed in step 73. In this case prior 
to the ejection restoration mode using timer suction, the preliminary heating (B) mode and wiping operation 
are performed in step S71 in order to make it easier to remove the viscous ink fluid. As this is also an effective 
way as the supplementary means for the suction restoration operation in order to reduce the amou nt of the ink 
fluid to be discharged by suction, this heating operation may be performed in the counter recovery operation 
as shown m Fig. 1 1 and the forced recovery operation shown in Fig. 12. So far. in this embodiment, as adhesive 
substances such as toe viscous ink fluids can be removed efficiently, the ejection performance of the recording 
head can be maintained to be in a good condition for a long period of time. 

In Fig. 8. after step S73. the 72-Hr timer and the 4-Hr timer are reset in steps S75 and S77. respectively 
and the wiping operation in step S79 is performed before going back to the main routine shown in Fig. 7. 

Another preliminary heating may be also performed before the wiping operation in step S79. and after the 
wiping operation in step S79. the preliminary operations similar to those in steps S65 and S67 may be added 
Fig. 9 shows an example of procedures of the wiping and capping operations in step S7 shown in Fig 7 
A timer for reporting a designated time passed, for example. 0.5 Hr. since the cap was on. which is designated 
as 0.5-Hr timer, is initialized in step S81 at first, and after the wiping operation is performed in step S83. and 
finally the capping operation is performed in step S85 before going back to the main routine. 

Fig. 1 0A shows an example of procedures of the standby operation for waiting for the request to start the 
recording operation. At first, in step S91. checked is wh ther the cap is on or not If the cap is on, then, in step 
S93. whether 72 hours hav pass d or not since the cap was on is judged. If step S93 reports an affirmative 
conclusion, the main routine is called back and followed by the suction restoration operation is performed by 
the ejection restoration mode using timer suction before the recording operation. If step S93 derives a negative 
conclusion, step S95 is r ached where judged is whether 0.5 Hr has passed or not since the cap was on. If 
step S95 reports a negative conclusion, the main routine is call d back. If step S95 reports an affirmative con- 
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elusion, the preliminary ejection (C) mode is performed after the preliminary heating (B) mode operation in steps 
S97 and S99. After that, 0.5-Hr timer is reset in step S101 before going back to the main routine. 

~ln-case-that.step-S9.1 concludes that the cap ispff , that is, open, whethera designated time, for xampie, 
5 seconds, has passed or not since leaving the cap kept open is judged in step S1 03. If stepS10~3 reports an 
affirmative conclusion, in step S105, the wiping and capping operations described with Fig. 9 are performed 
before going back to the main routine. 

Fig. 10B is another embodiment of the standby routine shown in Fig. 10A of the present invention. In Fig. 
10B, step S98 for the idle ejection operation of the ink fluid into the cap is performed instead of the preliminary 
ejection (B) and (C) modes in steps S97 and S99 in Fig. 10A. This idle ejection operation of the ink fluid into 
the cap unit 300 is performed while the connection pipe part of the pump unit 500 to the cap unit 300 is opened 
to the atmospheric air. By means of the idle ejection operation into the cap inside of which communicates to 
the atmospheric air, the inside of the cap can be maintained to be moisten enough and the pressure variations 
in the cap can be reduced so as to prevent the meniscus of the ink fluid in the ink passage from deviating from 
a right position. 

FigTTfsliov^ 

At first, in step S111, the preliminary ejection (B) mode while sucking the ink fluid is performed, and next, 
after the preliminary heating (B) mode in step S1 1 3, the wiping operation in step S11 5 and the preliminary ejec- 
tion (A) mode in step S117 are performed. It Is allowed that the repetition of these operations is controlled by 
step S1 19. 

As described earlier, prior to step S1 1 1 , for example, the preliminary heating (B) mode and the wiping oper- 
ation may be performed. In addition, prior to step S117, the preliminary heating (A) mode may be performed. 
Fig. 12 shows an example of procedures of the counter recovery operations. 

At first, in step S121, Judged is whethera designated number of recording media, for example, lOsheets, 
have been recorded or not since the previous suction restoration operation was performed. If step S121 reports 
an affirmative conclusion, the suction restoration operation by the ejection restoration mode using counter 
which is described before is performed in step S1 23, before which the preliminary heating and wiping operations 
may be performed, and timers are reset in step S125. 

After step S125 or in case that step 121 derives a negative conclusion, step S127 is performed for the pre- 
liminary heating (B) mode, and the wiping operation in step S129 and the preliminary ejection (A) mode in step 
S131 are followed before going back to the main routine. 

In the above described procedures of Figs. 6 - 12, the heating to the recording head is performed prior to 
the restoration operations. However, it may be allowed that the heating to the recording head is so performed 
not to produce an adverse effect on the restoration operations while the restoration operations are performed. 

In addition, in the above description, the modes and their operational conditions and setup parameters of 
the timers are one set of examples, and hence these parameters and conditions may be selected to be adequate 
values according to demand. 

(Exemplary Verification of Effect) 

The durability and stability of quality of the recorded images are verified with respect to the above mentioned 
ink jet recording apparatus of first embodiment of the present invention. The following numerical parameters 
and conditions are used for estimating this embodiment 



Extended Length of the Blade in wiping the recording head in relative to the orifice-disposed face: 1 .5 mm 
±0.5 

Extended Length of the Blade in cleaning the blade in relative to the cleaner edge part 4.0 mm ± 0.5 



Blade: Thickness 0.7 
Width 12.0 
Free Length 8.0 



mm i 
mm ± 
mm ± 



0.1 
0.1 
0.1 
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Carriage Moving Speed: 200 mm/sec ±30 (in 

wiping) 

5 100 mm/sec ± 30 (in 

cleaning) 

Recording Head: 400 dpi(dot per inch), 128 orifices/head 
10 Wiping Operation Occurrence: 1 time per recording a single A4-sized sheet 
Timer Recovery Operation Occurrence: 1 time every 74 hours 
Counter Recovery Operation Occurrence: 1 time per recording 10 sheets 
Viscous Ink Fluid Removing Operation Occurrence 1 time every 4 hours 
Temperature of the recording head in the recording operation: 38 e C 

■is Twn Peratureofthereconiirig-head-in-m^^ 

Temperature of the recording head in the preliminary heating (B) mode: more than 50°C 
Atmospheric Parameters: 35°C (Hot Temperature) and 10% (Low Humidity) 
, J h8 i/ t * st .* a *P erf0,med in s«ch a severe condition that the amount of the ejected ink fluid and the amount 
? , !f!l to *■ orifice ^ i8 P° 8ed *"» is la *e. and the atmospheric temperature is high and the 

humidify is so low that (he evaporation of the Ink fluid is highly activated. In the recording operation where the 
ink fluid is ejected fully and continuously during the recording operation per a single scanning line on the record- 
ing medium, that is, fully painted, and 5000 A4-sized sheets are recorded in 10 days (500 sheets/day) with 12 
hours interval during which the recording operation stops, there was notfoundany ink ejection ink failure such 
as ^continuous ; and nonuniform ejection operations. However, in case of skipping the preliminary heating (B) 
mode at the start of the recording operation after stopping the recording operation for 12 hours, there was a 
case that some discharge ink failure was found, which demonstrates the effect by the present invention. 

(Modification Example of the wiping direction and the timer control of the preliminary heating operation) 

In this embodiment, the direction of the movement of the blade 401 in the wiping operation is vertical to 
^« ^IL^f^^^° " 9 wh.c*, the orfTloes are arranged. In a enodification or this err>tx>di m »ot. in the wiping oporatior,. 
the blade 401 may be moved in the direction along which the orifices are arranged on the orifice^lisposed face 
are l^EZZZ ^j^" 022188 **" which the ink fluid is not ejected in (he recording operation 
are placed in the both end sides of the segmented line defined by the orifices arranged in an array This con- 
ration oTthe Scfc d8PendenCy ° f 0,9 ink fluid dvnamics in me operation such as vib- 

^^TI!^ 85 8180 0thef 6ffeCtS in Wipinfl ** orifices in th8 directi °" «'0"9 which the orifices are 
ranged ,« the viscous ink fluid is adhesive onto the orifionlisposed face, the viscous ink fluids may go back 

mS ZZZZZ!?* 1 ! PeraU ° n " the ab0Ve d8SCribed ""bodiment of the present invention. In 

o^f SSI \ ' nk S? betWeen 8djaC8nt 0rifice8 ™* 8° back into "o orifices, and even in the 
2£ 8 se 9 manted defi " ad °X «he orifices arranged, the viscous ink fluids and 
2X21 f22 8UbS,anC8S ,^ be b y *• d "^ "ozzles. and hence, the ejection operation is 
!^nww!t^^/H^K^f ^'l^*' 8 ' a en the orifice-disposed face in this modification that the original embo- 
diment described above. However, even in this modification, as the ink fluid is only replaced every time the 
suction restoration operation is performed, the ink fluid in the dummy nozzles may be tend to be geWnTmore 

pXpSoSce ** 0thef "** h6nCe ' ViSC ° U8 ink fluidS "** 06 dried «* "EE* 

oen iri^S ifiCat i 0n H COn8id I rin9 inCrea8e in the VfeC0Sity 0f 016 mk fluid ' 108 fim8r 11 («" e *-Hr timer in the 
» 221222 ! 2"* I" P,8,imina,y hM,ina 8nd *"■«»■» « ^« d or not and 
iTf£2£ SH?" n 9 r eriC ° mbodim8n, > 8,18 ™ d8 *> bo correlated. That is. the duration period 
1 y ? ' " Ca " 09 Vari6d 10 be 9fadually r8duced in r8Seonsive to m * P a "od of time having 
passe since toe suction restoration operation was performed. For example, the duration period of time defined 

by the timer li may be selected 4 X 72/(72-T1). where T1 is the count dperiod f time by the timer I. 
(Modification Example of the control of the temp ratur in th preliminary heating operation) 

^h'kU 8 fle T 8riC 8mb0diment d8Scrib8d ab °ve. the temperature in the pr liminary heating operation perfor- 
med before the wipmg operation is kept constant The temp ratur in the preliminary h ating operation may 
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be varied in correlation between the period of time during which the recording operation has been stopped and 
. the viscosity of the ink fluids, in this modification, in the preliminary heating operation, thermal energy is applied 
to the ink fluid In ink passage for a d signated per iod o f time by the electro-the rmal conversion eiem nts used 
for ejection operation so that the ink fluid may not be boiled and that the ink fluid may not be ejected7Tliat"is, 

5 the preliminary heating operation is perfbimed by giving a designated repetitive number of pulses with its pulse 
width less than the width used in an ordinary ejection or recording operation. In determining the number of 
pulses to be supplied to the electrothermal conversion element, referred is a reference table in which the num- 
ber of pulses for the preliminary heating (A) operation and the number of pulses for the preliminary heating (B) 
operation are defined in a positive correlation with the minimum number of puses for (A) and (B) set to be iden* 

10 tical to each other. 

Similarly to varying the number of pulses in the preliminary heating operation, various kinds of parameters 
including the duration period of the preliminary heating (B) operation, the number of the repetitive wiping action 
in a single wiping operation, the preliminary ejection condition after the wiping operation and the combination 
of the suction restoration operation and other restoration operations can be selected as effective alternatives 
-15 — for-removing-the-viscous-ink-fluids-after-a-^ 

nated. The selection of these alternatives is based on the environmental temperature, the amount of the ink 
fluids stored in the ink tank which may affect the static ink fluid pressure developed at the orifice, the occurrence 
of the recording operations before the recording operation was temporarily terminated which affects the amount 
of the ink fluids adhesive onto the orifice-disposed face of the recording head. 

20 

SECOND EMBODIMENT: 

This embodiment relates to the structure for performing the idle ejection into the cap inside of which is being 
communicated to the atmospheric air. 
25 Fig. 13 is an overall perspective view of an ink jet recording apparatus of second embodiment of the present 
invention. 

In Fig. 13, component 201 is a chassis, on which the left side panel 201a and the right side panel 201b 
used also as guides for a recording medium like paper sheet are fixed. A front side panel 201c is placed on 
the right end part of the chassis 201 , and a carrier guide plate 201 d is placed on the front end part of the chassis 
30 201 . Component 201 e is a long hole for guiding the carrier formed on the guide plate 201 d , and the carrier guide 
roller to be described later is coupled with the long hole 201 e so as to move freely in the width direction. In 
addition, a motor mount hole, not shown in Fig. 13, for supporting the carrier motor to be described later so 
that the carrier motor may move and rotate is formed on the chassis 201. 

The lead arm 201 h formed in an apparatus fixing part is used for supporting a lead screw to be described 
35 later in its axial and radius directions, and its support point is defined on the bearings of the lead arm 201 h. 

Component 202 is a lead screw on the surface of which a lead groove 202a is formed with a designated 
pitch in corresponding to the recording width of the recording head on the recording medium. At the carrier home 
position side of the lead screw 202, a capping groove 203b used for defining a capping position and a restoration 
position is formed to be a circle around the cross-section vertical to the axis of the lead screw 202, and the 
40 capping groove 203b and the lead groove 202a are continuously linked by the coupling groove 203c. 

At the both ends of the lead screw 202, shafts 202g are formed and coupled with the bearings formed on 
the front side panel 201c and the lead ami 201 b so as to rotate freely. A pulley 203a is installed in adjacent to 
the end part of the lead screw 202 supported by the lead arm 20 1 h. The pulley 203a is driven by the motor 21 1 
through the timing belt 213. The right side shaft 202g of the lead screw 202 is pressed by a plate spring not 
45 shown in Fig. 1 3 in its axial direction. 

And furthermore, a clutch gear 204 is installed adjacent to a portion of the lead screw 202 where the pulley 
203a is fixed. The clutch gear 204 is supported by the lead screw 202 so as to move freely in the axial direction 
of the lead screw and is coupled with a stopper not shown in Fig: 13 so that a rotational force developed by 
the lead screw 202 may be transmitted to the lead screw 202. A component 205 is a clutch spring which is 
so formed as a compressive spring so that the clutch gear 204 may be pressed toward the lead groove 202a. A 
restriction member is formed between the clutch gear 204 and the lead screw 202 in order to restrict the dis- 
placement of the clutch gear 204 within a designated region. The restriction member is not shown in Fig. 13. 

Compon nt 206 is a carrier installed on the lead screw 202 so as to move along the lead screw 202. Com- 
ponent 206a is a pressing member formed together on the left side of the carrier 206 for pressing the side face 
55 of the clutch gear 204 in responsive to the displacement of the carrier 206. Component 206b is a sensing bar 
formed at the carrier 206, the position of which is det cted by the sensor to be described later in relative to the 
displacement of the earner 206 in order to detect that the carrier 206 is located in the horn position. Component 
207 is a lead pin installed in the earner 206 and linked to the lead groove 202a on the lead screw 202. Owing 
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to the lead pin 207, when the lead screw 202 is rotating, the lead pin 207 receives a force develop d by the 
leac groove 202a in the axial direction of the lead screw 202 and hence, the carrier 206 can b mov d. Com- 
ponent 208 is a lead pin spring with its one end fixed on the carrier 206. which presses th lead pin 207 toward 
the lead groove 202a in order to establish an eff ctive coupling between the lead pin 207 and the lead groove 
5 202a. 

Component IJC is a recording head cartridge removable from the carrier 206. In this embodiment the 
recording head cartridge IJC is formed as a single cartridge unit including a recording head unit JJU for ejecting 
ink fluid and an ink tank IT as an ink fluid source. Owing to this structure, the recording head unit UU and the 
ink tank IT can be replaced together when the ink tank IT is empty. As for energy generating elements arranged 
10 in the recording head unit UU and used for developing energy for ejecting ink fluid to the ink fluids, an electro- 
thermal conversion element or an electromechanical conversion element can be used. In the recording head 
unit of this embodiment, the former element is used because the former element enables the high density ins- 
tallation of ink fluid orifices and easier assembly processes. 

Component 210 is a carrier roller installed on the back end face of the canter 206 so as to rotate freely 

15 and.be.linked.with.the.long.hole.20.1e on the-canier-guide.plate20-1d-of-thexhassis-201. - - 

Component 21 1 is a carrier motor such as a pulse motor. On the front face and the back face of the carrier 
motor 21 1, the rotating pins 21 1a are installed in an eccentric poslion below the shaft of the carrier motor 21 1, 
and these pins 211a are coupled with motor mount holes formed on the chassis 201 so as to rotate freely! 
Hence, the carrier motor 21 1 can be rotated on the axis of the rotating pins 21 1a. Component 21 1 b is a spring 
20 catcher formed together with the carrier motor 21 1 , and is installed so as to be parallel to the axis of the shaft 
of the carrier motor 21 1 1n order to fix the end of the motor spring 214 to be described later. A cylindrical pro- 
truding part is formed on the spring catcher 21 1b in order to fix the end of the motor spring 214. 

Component 212 is a motor pulley fixed on the shaft of the carrier motor 21 1. Component 213 Is a timing 
belt extended between the motor pulley 212 and the pulley 203a fixed on the shaft of the lead screw 202. The 
motor spring 214 of this embodiment is a compressive coil spring installed between one end of the lead arm 
201 h and the spring catcher 21 1b of the carrier motor 211 . By means of this structure, the timing belt 213 can 
be expanded by the rotational replacement of the carrier motor 21 1 on the rotating pins 21 1a in the direction 
shown by an arrow A in Fig. 13. 

A set shaft 215 is installed on the left side plate 201a, and a blade for cleaning the orifice-disposed face 
of the recording head unit, a cap and other mechanism for ejection restoration operations are installed around 
the set shaft 215. 

The boss part of the blade lever 216 for moving the blade for wiping the orifice-disposed face in relative to 
the recording head is installed on the set shaft 215 so as to rotate freely. 

In addition, a set lever 220 is installed on the set shaft 215 so as to rotate freely, and the set lever 220 
rotates in responsive to the rotational movement of the lead screw 202 coupled with the clutch gear 204 driven 
by the carrier motor 21 1. As the lead screw 202 rotates, the hook formed on the top part of the set lever 220 
is linked with a shaft not shown in Fig. 13 of the blade lever 216 and a protruding part of the set lever 220 is 
linked with a long hole not shown in Fig. 1 3 formed on the blade lever 2 1 6. By means of this structure, the blade 
lever 21 6 rotates with delay in responsive to the rotational movement of the set lever 220, and hence, the wiping 
action of the blade 217 not shown in Fig. 13 is established so that the orifice-disposed face of the recording 
head unit UU may be cleaned. 

In the opposite position to the home position of the recording head unit UU of the recording apparatus, the 
cap 235 is placed. The cap 235 can also moves forward and backward in relative to the orifice-disposed face 
of the recording head unit UU in responsive to the rotational movement of the lead screw 202 developed by 
the transmitted force through the clutch gear 204. In the following, a restoration system unit having the cap 235 
is described by referring to Figs. 14A and 14B and Fig. 15. 

Component 224 is a cylinder composed of a hollow cylinder part 224a and a guide part 224b for guiding 
the piston shaft to be described later. In the guide part 224b. an ink route is formed by removing a part of the 
cylindrical member in its axial direction. Component 224d is a cap lever catcher so formed that a lever seal to 
be described later may be caught by the cap lever catcher. Component 224e is an ink route connected to an 
open port to a designated position inside the cylinder part 224a. Component 224f is a rotating lever formed 
together with the cylinder 224 and is given a rotational force by the cap spring 243 not shown in Fig. 14A. Com- 
pon nt 224g is a waste ink pipe formed together with th cylinder 224 and its top part is so shaped that the 
waste ink pipe itself may be easily inserted to th waste ink absorber 237 to be described lat r. Component 
224h is an ink route formed inside the waste ink tube 224g. 

Component 225 is a cylinder cap pressed against th end part of the cylinder 224. Component 225a is a 
lever guide placed in the opposite position to the above mentioned cap lever catcher 224d of the cylind r 224. 
Component 226 is a piston seal inserted in the cylinder 224 and its inner diameter is taken to be a little 
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smaller than the diameter of the piston shaft so as to establish a designated pressing force applied to the piston 
shaft It © allowed that the friction between the piston seal and the piston shaft may be reduced by coating lub- 
ricating fluid on. the surface of the.piston seal. 

Component 227 is a piston shaft around which an acting shaft 227a ( a piston supporter 227b, a piston 
5 catcher 227c, a connecting shaft 227d and a guide shaft 227e, and additionally, a groove 227f to be used as 
an ink route is formed along the connecting shaft 227d and the guide shaft 227e. Component 227f is a rotating 
stopper defined as a groove formed on the acting shaft 227a. The piston supporter 227b is formed at the end 
face of the acting shaft 227a. 

Component 228 is a piston made of rubber materials such as NBR, and its detaU structure is shown in Fig. 

10 14B. 

in Fig. 1 4B, component 228c is a seal rib shaped in a ring with its axis being equivalent to the axis of the 
end face part 228b of the piston 228 and with its end face being on the same face defined by the end face part 
228b. The seal rib 226c contacts directly to the piston supporter 227b when the piston 228 moves and links 
with the piston supporter 227b, and the firm contact between the seal rib 228c and the piston supporter 227b 
15 ~* 'cSTS esSHishW 

the piston supporter 227b, the viscous ink fluid does not affect its dissociation movement. The piston 228 can 
be made of ink absorbing materials such as urethan foam containing air voids. In this case of using urethan 
foam having an ability to keep humidity, it is appreciated that the friction property between the cylinder 224 and 
the piston 228 does not change even if the piston is deformed due to less humidity after a period during which 

20 the pump has not been operated. 

Referring again to Figs. HAand 14B,and Fig. 15, component 242 is a pump chamber where suction press- 
ure is developed in responsive to the displacement of the piston 228. Component 229 is a piston pressing roller 
installed at the end part of the piston shaft 227 so as to rotate freely. Component 230 is a piston recovery roller 
also installed at the end part of the piston shaft 227 so as to rotate freely. Component 231 is a common shaft 

25 to these rollers 229 and 230. The piston pressing roller 229 and the piston recovery roller 230 are linked with 
a cam not shown in Fig. 1 4A and this cam is driven by the rotational movement of the lead screw 202 transmitted 
by the clutch gear 204 and so on. By means of this structure, the piston 228 can moves back and forth inside 
the cylinder 224 in order to establish ink fluid suction operations. 

Component 232 is a cap lever around which a rotating shaft 232a, an ink guide 232b and a lever guide 

30 232c are formed together. And a convex and spherical-shaped seal face 232d is formed on the top part of the 
cap lever 232. A couple of coupling parts 232e are formed at the top part of the cap lever 232, with which latches 
of the cap holder to be described later are coupled. And furthermore, an ink route 232f penetrates through the 
cap lever 232 from the seal face 232d t bends on the center of the ink guide 232b at right angles and finally 
reaches the open port formed on the ink guide 232b along the center axis of the ink guide 232b. A cutout portion 

36 232g is formed on the bottom side of the ink guide 232b. 

Component 233 is a lever seal into which the ink guide 232b is inserted and which is inserted into the cap 
lever catcher 224d. Component 233a is an air duct hole between the cutout portion 232g of the ink guide 232b 
and the ink route 224e. 

Component 234 is a cap holder, and two pairs of hooks 234a to be coupled with the coupling part 232e of 
40 the cap lever 232 are formed on the comers of the cap holder 234. Component 234b is an open port where a 
cap to be described later is installed. 

Component 235 is a cap to be installed into the open port 234b of the cap holder 234. The cap 234 is used 
for covering the orifice-disposed face of the recording head unit IJU, preventing the ink fluid from being evapo- 
rated and applying suction pressure inside the cap in order to suck the ink fluid. A suction port 235a is formed 
45 on the cap 235. and the ink route established through the cap 235 goes from the suction port 235a to the open 
port on the opposite side while winding between these ports. This open port on the opposite side of the cap 
235 is connected to the open port formed on the seal face 232d and further linked to the ink ink passage 232f 
in the cap holder 234. 

Component 235b is a flange part formed in a part of the cap 235 used for fixing the cap 235 in the cap 
so holder 234. A cap seal part 235c not shown in Fig. 14B is formed on the flange part 235b, the shape of which 
has a concave sphere with its curvature equivalent to the curvature of the seal face 232d of the cap lever 232. 
When the cap 235 is installed in the cap holder 234, the cap 235 is pressed to the cap lever 232 and the con- 
nection between the open ports of the cap 235 and the cap lever 232 is established so as to form the overall 
ink route. In this structure, as the shape of the s al parts 232d and 235c is a sphere, the equalizing capability 
55 of these cap members is highly established even if there is any eccentric displacement between th cap 235 
and the cap I ver 232, and hence, a stable sealing condition can be obtained by correcting the nonuniform and 
discontinuous displacement on the orifice-disposed face. 

Fig. 15 shows a case that the piston 228 is located in an upper dead center. In capping operations for the 
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orifice-disposed face of the recording head unit UU. the piston 228 is located in an upper dead center. In this 
state, as the ink route 224e formed in the cylinder 224 is not closed by the rib 228d of the piston 228 and th 
end.part.of_ the waste ink pjp_e 224g opens tothe atmospherical 

the inside of the cap 235 is in an intermediately open state to die atmospheric air" through the ink route 232f 
as shown in Figs. 14A. 14B and 15. As a result, there is not such a problem in capping the recording head as 
recognized conventionally to be one of problems like ink fluid leakage due to pressure variation in the cap. 

Referring again to Fig. 13. component 236 is a paper feed roller for supplying recording medium such as 
paper sheet, which is formed by. for example, coating an aluminum tube with elastic materials such as urethan 
foam. Not only the roller 236 is used as a platen for regulating the recorded surface of recording medium on 
its surface, but also the inside of the roller 236 is used as a storage of the waste ink fluid. Component 237 rs 
a waste ink fluid absorber installed in the roller 236. which is composed of a plurality of thin tubes made of plastic 
materials such as polyethylene and EVA. each tube filled with absorbing materials such as polyester textiles 
so that the whole body of the waste ink fluid absorber 237. It is preferable that texture materials used for the 
waste ink fluid absorber 237 are such non-absorptive materials as synthetic resin and metals, 
is " ^mpenent 238 isa pape^ 

linked to the paper feed roller 236 via slowing down gears having a designated slowing-down ratio. 
Component 240 is a recording medium such as paper sheet and transparent film. 
Component 241 is a detector for detecting the home position of the earner, which is composed of a photo 
interrupter using optical signal processing in this embodiment. In the detector 24 1 , whether the earner is located 
in the home position or not can be judged by the sensing member of the carrier 206 cutting the optical beam 
to the optical detector. * 

Fig. 16 Is a block diagram showing an example of procedural structure of the control system in the Ink let 
recording apparatus shown in Fig. 13. 

Component 800 is a controller forming a major control part having CPU 801 such as a microcomputer 
25 executing procedures to be described In Figs. 17A and 17B. ROM 803 storing programs capturing the proced- 
ures, a table, data on voltages of the driving signal, pulse width and other fixed data used for moderating driving 
signals for driving electrothermal conversion element of the recording head unit, and RAM 805 comprising a 
region for storing image data and a region for storing working data temporarily. In addition, the controller 800 
has a timer for counting predefined period of times to be described with Figs. 17A and 17B. Component 810 
so s a host system es an image data supplier which exchange image data, control commands and status signals 
through the interface (l/F) 81 2 between the controller 800. 

Component 820 is a set of switches accepting command inputs and requests from the operator, which 
includes a power switch 822 for turning on and off the recording operations realized by software in the ink jet 
recording apparatus and an overall restoration operation switch 826 for requesting the start of the overall res- 
toration operation as one of recording and ejection restoration procedures. Component 830 is a set of sensors 
for detecting the apparatus status which includes sensors detecting the home position and the start position 
of the carriage 206 and so on. 

Component 840 is a head driver for driving the electro-thermal conversion element of the recording head 
unit in responsive to the recording data. Apart element of the recording head unit in responsive to the recording 
data. A part of the head driver is used for driving the temperature control heater 30A and 30B. In addition the 
temperature detecting signals from the temperature sensors 20A and 20B are supplied into the controller 800 
Component 850 rs a main scanning motor for moving the carnage 282 in the direction along which the platen 
ts extended, and component 852 is a driverforthe main scanning motor 850. Component 860 is a sub scanning 
motor used for transporting the recording medium. 

Figs. 17A and 17B are flow charts showing procedures executed accompanied by the request to switch 
on the above described ink jet recording apparatus. 

In the recording apparatus of this embodiment, the CUP 801 of the controller 800 shown in Fig. 16 b ready 
to be operated if the power line to the apparatus is plugged to the power outlet. In this state of the recording 
apparatus, information display indicators of the recording apparatus of this embodiment are not activated and 
the recording apparatus does not accept the request command for starting the recording operation and record- 
ing data, but the CPU 801 of the recording apparatus is activated to execute the procedures to be described 
below. 

In step S201 , checked is whether th r cording data transmitted from the host syst m 610 is stored or nor 
in the RAM shown in Fig. 8. If the recording data arrives at the recording apparatus, whether the power switch 
822 shown in Fig. 16 is turned on or not in step S202. If the power switch 822 is turned on. the recording oper- 
ation starts and the transmission and exchange of signals between the host system can be allowed. In addition 
the abov desenbed information display indicators of th recording apparatus of this embodim nt is activated" 
So far. if the power switch 822 is turned off. the recording operation is not p rformed . and If the switch 822 is 
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turned on, the recording operation is performed and the capping operation is checked in step S203. 

If step S203 concludes that the cap is on and the recording operation is ready to be performed, in step 
>( S204 ch eked is whether the recording head has not been used for the ejection operation for a designated long 

period of time. In this mbodiment if the recording head has been unused for mor than 72 hours, step S204 
5 concludes that the recording head has not been used. If this is the case, step S205 is next selected for per- 
forming the suction operation by activating the piston 228 shown in Figs. 14A and 14B and Fig. 15. Next in 
step S206, the timer for counting 72 hours, which is designated 72-Hr timer, is reset for restart. Next, in step 
S207, the 30-Min timer for judging the idle ejection operation into the cap is reset for restart This is because 
the recording head is initialized when the suction operation is performed. If step S204 concludes that the record- 
to ing head has not been used for more than 72 hours, then step S208 is directly selected after step S204. 

In step S208, the cap 235 is opened, and next in step S209, the orifice-disposed face of the recording head 
is wiped, and furthermore, in step S210, the idle ejection operation is performed before the recording operation 
instepS211. 

As long as the recording operation continues, steps S201 to S21 1 are repeated until step S203 judges the 

- - - 15 - -cap is opened and furthermore step S21 2-is selected. In step S21 2, judged.is-whether-thexecording.operation. 

has been performed continuously for more than 12 seconds, and if step S212 concludes that it is so, the idle 
ejection operation is performed during the recording operation in step S21 3. This idle ejection operation in step 
S213 is for removing the viscous ink fluid in the orifices from which the ink fluid have not almost been ejected 
for a long time in contrast to the orifices from which the ink fluids have been almost always ejected. After the 

20 idle ejection operation in step S213, the 12-SECtimerisresetforrestart instepS214. Next, in step S21 5, judged 
is whether the recording operation has been continuously performed for more than 60 seconds or not If the 
recording operation has been continuously performed for more than 60 seconds, the wiping operation is per- 
formed in step S216. By this wiping operation, the additive ink droplets and dusts adhesive on the orifice-dis- 
posed face of the recording head due to the mist of the ink fluid or the like during the recording operation can 

25 be removed so as to prevent these unfavorable substances on the recording head from causing the ejection 
direction failures and so on. 

If it is judged in step S201 that the recording data does not arrive at the recording apparatus, that is, the 
apparatus is ready to start the recording operation, step S218 is executed next without considering whether 
the power switch 822 is turned on or off. In step S218, whether the recording head has not been used for a 

30 long time is judged by the 72-Hr timer. If step S218 concludes that the recording head has been used for the 
last 72 hours, whether the capping operation is performed or not is checked in step S21 9. In step S220, whether 
30 minutes has passed since the last idle ejection operation was performed or not is judged by the 30-Min 
TIMER. If 30 minutes has passed, the idle ejection operation into the cap is performed in step S221. This pro- 
cedure is based on the present invention. That is, by means that the orifice of the recording head is covered, 

35 and that the position of the piston of the suction pump used as communicating to the atmospheric sir is deter- 
mined adequately, the ink fluid can be discharged in the state that the ink fluid extraction route defined in the 
suction pump is disclosed to the atmospheric air. By means of this structure, the closed space defined by the 
cap and the recording head can be maintained to be humid enough, and as this space is communicated to the 
atmospheric air, the pressure variation in this space can be avoided so that a designated position of the menis- 

40 cus of the ink fluid inside the recording head is established adequately. 

As a result, itwiP be appreciated that an ordinary ejection operation of the ink fluid can be established with- 
out preparing the restoration procedures before the recording operations by preventing the ink fluid from being 
solidified due to the evaporation of the solvent component of the ink fluid. 

In addition, it will be appreciated that solidification of the ink fluid due to the evaporation of the solvent com- 

45 ponent of the ink fluid can be prevented by discharging the almost viscous ink fluid from inside the orifice and 
by keeping humid inside the cap with the ink fluid discharged inside the cap. 

When the ink fluid is ejected in the cap, the excess amount of the ink fluid or the ink fluid staying after the 
last ejection operation within the cap can be moved toward the suction pump in order to maintain the pressure 
balance. By means of this mechanism, it will be appreciated that the inside of the cap can be maintained to be 

so humid and that the ink fluid inside the ejection restoration system is prevented from being solidified as well as 
the ink fluid inside the recording head. 

And next, in step S222, the 30-Min timer is reset for restart. If step 218 concludes that more than 72 hours 
have passed, it is concluded that the restoration operation cannot be established only by the idle ejection oper- 
ation in the cap after so long a period without ejecting ink fluid by the r cording head. In this case, steps S1 19 

55 to S222 are skipped. This means that the suction restoration is more effective than the jection charge restor- 
ation and that an ineffective ejection operation only wastes the ink fluid. 
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THIRD EMBODIMENT 



Injttus embodrment, Jr^add ition to the strwture of above d scribed second embodiment, an atmospheric 
temperature sensor measuring the temperature of the atmosph~encaif or a head temperature sensor, ami an 
atmospheric humidity sensor measuring the humidity of the atmospheric air are used. By means of this struc- 
ture, the repetition times of the idie ejection operations into the cap and Its operational conditions can be 
optimized. The repetition times of the idle ejection operations per second is determined by. for example, the 
table shown below. 
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As the ink fluid get owe viscous and dry when the temperature and the humidity of the atmosphere air 
are lower, the electro-thermal conversion element (ejection heater) is driven by pulses with shorter pulse width 
so that bubbles may not occur in the ink fluid, and after the ink fluid adjacent to the orifice is only heated up in 
order to reduce the viscosity of the ink fluid, the idle ejection operation into the cap is performed, in case that 
the temperature is low and the humidity is high, the ink fluid adjacent to the orifice is only heated up and the 
number of the idle ejection operations into the cap is made reduced or the period of the pulse is taken to be 
longer. And furthermore, in case that the temperature is high and the humidity is low. the number of the idle 
ejection operations into the cap is made increased or the period of the pulse is taken to be shorter. So far. the 
optimal conditions for the idle ejection operations into the cap can be established in responsive to the environ- 
mental changed in the atmospheric air. It will be appreciated that the number of the idle ejection operations 
can be reduced and the amount of the wasted ink fluid can be reduced in case of relatively good environmental 
conditions. 

It wfll be appreciated that the reliability of the restoration operations can be increased by using the pre- 
defined ejection patterns for the numbers of the idle ejection operations. For example, by means that every 
fivecydes ofthe Meejection opera^ 

times as large as other repetitive ejection operations, it will be appreciated that the ink fluid near the orifice can 
be replaced almost completely and the unfavorable substance adhesive to the orifice-disposed race around 
the orifice can be completely removed. 

The present invention achieves distinct effect when applied to a recording head or a recording apparatus 
which has means for generating thermal energy such as electrothermal transducers or laser light, and which 
causes changes in the ink by the thermal energy so as to eject ink. This is because such a system can achieve 
a high density and high resolution recording. 

A typical structure and operational principle thereof is disclosed in U.S. patent Nos. 4.723,129 and 
4.740.796. and it is preferable to use this basic principle to implement such a system. Although this system 
can be applied either to orHlemand type or continuous type Inkjet recording systems, it is particularly suitable 
for the on-demand type apparatus. This is because the on-demand type apparatus has electrothermal trans- 
ducers, each disposed on a sheet or liquid passage that retains liquid (ink), and operates as follows: first, one 
or more drive signals are applied to the electrothermal transducers to cause thermal energy corresponding to 
recording information; second, the thermal energy induces sudden temperature rise that exceeds the nucleate 
boiling so as to cause the film boiling on heating portions ofthe recording head; and third, bubbles are grown 
in the liquid (ink) corresponding to the drive signals. By using the growth end collapse of the bubbles, the ink 
is expelled from at least one of the ink ejection orifices of the head to form one or more ink drops. The drive 
signal in the form of a pulse is preferable because the growth and collapse of the bubbles can be achieved 
instantaneously and suitably by this form of drive signal. As a drive signal in the form of a pulse, those described 
in U.S. patent Nos. 4,463.359 and 4,345.262 are preferable. In addition, it is preferable that the rate of tem- 
perature nse ofthe heating portions described in U.S. patent No. 4,313.124 be adopted to achieve better record- 
ing. 

U.S. patent Nos. 4.558.333 and 4,459.600 disclose the following structure of a recording head, which is 
incorporated to the present invention: this structure includes heating portions disposed on bent portions in addi- 
ton to a combination of the ejection orifices, liquid passages and the electrothermal transducers disclosed in 
the above patents. Moreover, the present invention can be applied to structures disclosed in Japanese Patent 
Application Laying-open Nos. 123670/1984 and 138461/1984 in order to achieve similar effects. The former 
discloses a structure in which a slit common to all the thermoelectric transducers is used as ejection orifices 
ofthe electrothermal transducers, and the latter discloses a structure in which openings for absorbing pressure 
waves caused by thermal energy are formed corresponding to the ejection orifices. Thus, irrespective ofthe 
type of the recording head, the present invention can achieve recording positively and effectively 

The present invention can be also applied to a so-called full-line type recording head whose length equals 
die maximum length across a recording medium. Such a recording head may consists of a plurality of recording 
heads combined together, or one integrally arranged recording head. 

In addition, the present invention can be applied to various serial type recording heads: a recording head 
fixed to the main assembly of a recording apparatus; a conveniently replaceable chip type recording head 
which, when loaded on the main assembly of a recording apparatus, is electrically connected to the main assem- 
bly, and is supplied with ink toerefrom; and a cartridge typ recording head integrally including an ink reservoir 

It is further preferable to add a recovery system, or a preliminary auxiliary syst m for a recording head as 
a constituent of the r cording apparatus because they serve to make the effect of the present invention more 
reliabl . As examples of the recovery system, ar a capping means and a cleaning means for the recording 
head, and a pressure or suction means for the recording head. As exampl s of the preliminary auxiliary system 
are a preliminary heating m ans utaizing electrothermal transducers or a combination of oth r heater el ments 
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and the lectrothermal transducers, and a means for carrying out preliminary ejection of ink independently of 
the ejection' for recording. These systems are effective for reliable recording. 

Thejiuniber and typ e of recording heads to be mountedon a recording apparatus can be also changed. 
For example, only one recording head corresponding Ttb a single cdloFint or apluraifty of record ing'heads cor- 
5 responding to a plurality of inks different in color or concentration can be used. In other words, the present inven- 
tion can be effectively applied to an apparatus having at least one of the monochromatic, multi-color and 
full-color modes. Here, the monochromatic mode performs recording by using only one major color such as 
black. The multi-color mode carries out recording by using different color inks, and the full-color mode performs 
recording by color mixing. 

10 Furthermore, although the above-described embodiments use liquid ink, inks that are liquid when the 
recording signal is applied can be used: for example, inks can be employed that solidify at a temperature lower 
than the room temperature and are softened or liquefied in the room temperature. This is because in the ink 
jet system, the ink is generally temperature adjusted in a range of 30°C - 70°C so that the viscosity of the ink 
is maintained at such a value that the ink can be ejected reliably. 

-75 in'additionrthe-present-mventioh-can-^ . . 

the ejection by the thermal energy as follows so that the Ink is expelled from the orifices in the liquid state, and 
then begins to solidify on hitting the recording medium, thereby preventing the ink evaporation: the ink is trans- 
formed from solid to liquid state by positively utilizing the thermal energy which would otherwise cause the tem- 
perature rise; or the ink, which is dry when left in air, is liquefied in response to the thermal energy of the 

20 recording signal. In such cases, the ink may be retained in recesses or through holes formed in a porous sheet 
as liquid or solid substances so that the Ink faces the electrothermal transducers as described in Japanese 
Patent Application Laying-open Nos. 56847/1979 or 71260/1 985. The present invention is most effective when 
it uses the film boiling phenomenon to expel the ink. 

Furthermore, the ink jet recording apparatus of the present invention can be employed not only as an image 

25 output terminal of an information processing device such as a computer, but also as an output device of a copy- 
ing machine including a reader, as an output device of a facsimile apparatus having a transmission and receiv- 
ing function, and as an output device of an optical disc apparatus for recording and/or reproducing information 
into and/or from an optical disc. These apparatus requires means for outputting processed information in the 
form of hard copy. 

30 Fig. 18 schematically illustrates one embodiment of a utilizing apparatus to which the ink jet recording 
apparatus shown in Figs. 2 and 13 can be equipped as an output means for outputting processed information. 

In Fig. 18, reference numeral 10000 schematically denotes a utilizing apparatus which can be a work sta- 
tion, a personal or host computer, a word processor, a copying machine, a facsimile machine or an optical disc 
apparatus. Reference numeral 11000 denotes the ink jet recording apparatus (IJRA) shown in Figs. 2 and 13. 

35 The ink jet recording apparatus (IJRA) 11 000 receives processed information form the utflizing apparatus 10000 
and provides a print output as hand copy under the control of the utflizing apparatus 10000. 

Fig. 19 schematically illustrates another embodiment of a portable printer in accordance with the present • 
invention to which a utilizing apparatus such as a work station, a personal or host computer, a word processor, 
a copying machine, a facsimile machine or an optical disc apparatus can be coupled. 

40 In Fig. 19, reference numeral 10001 schematically denotes such a utilizing apparatus. Reference numeral 
12000 schematically denotes a portable printer having the ink jet recording apparatus (IJRA) 1 1000 shown in 
Fig. 7 is incorporated thereinto and interface circuits 13000 and 14000 receiving information processed by the 
utilizing apparatus 11001 and various controlling data for controlling the ink jet recording apparatus 11000, 
including hand shake and interruption control from the utilizing apparatus 1 1001 . Such control per se is realized 

45 by conventional printer control technology. 

The present invention has been described in detail with respect to preferred embodiments, and It will now 
be apparent from the foregoing to those skilled in the art that changes and modifications may be made without 
departing from the invention in its broader aspects, and it is the intention, therefore, in the appended claims to 
cover all such changes and modifications as fall within the true spirit of the invention. 

50 

Claims 

An ink jet recording apparatus for recording information by ejecting ink fluid on a recording medium charac- 
terized by comprising: 

a recording head having an orifice and for jecting ink fluid from said orifice; 
a cap for covering a face on which said orifice of said recording head is dispos d; 
an ejection restoration means for keeping a state of ej ction of ink fluid by said r cording head to 
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_f5_ 



be good by discharging ink fluid into said cap; 

an op ning means for making an inside of said cap opened to an atmospheric air in a restc- t-ah 
op^tionby said ejection restoration m eans; and 

a h attng means for Seating saS'recording head at Ieastl>ef6re said restoration operation"is "per- 
formed by said ejection restoration means. 

An ink jet recording apparatus as claimed in claim 1 further characterized by comprising a keeping-warm 
means for keeping said recording head at a predetermined temperature for a recording operation, 

wherein a temperature of said recording head heated by said hating means is taken to behigher 
than said predetermined temperature. 

An ink jet recording apparatus as claimed in claim 2, characterized in that said ejection restoration means 
performs said restoration operation by performing an idle ejection operation having no concern with record- 

,n g* 

~ ftnWjit-recorcling apparatus as daimetl in daim 3, chara cterized in that said recording head generates 
a bubble in ink fluid by using thermal energy and ejects ink fluid in responsive to a generation of said bub- 
ble, 

20 S " inkjetrecording apparatus for recording information by ejecting inkfluid on a recording medium charac- 
terized by comprising: 

a recording head for ejecting ink fluid; 

an ejection restoration means for keeping a state of ejection of ink fluid by said recording head to 
be good; and 

25 u J* heaBn9 meansfor heatin 9 said recording head at least before a restoration operabon is performed 
by said ejection restoration means. 

6. An Inkjet recording apparatuses claimed in daim 5, characterized in that said ejection restoration means 
performs said restoration operation by wiping a face on which said orifice of said recording head is dis- 
posed. 

7. An ink jet recording apparatus as daimed in daim 5, characterized in that said ejection restoration means 
performs said restoration operation by sucking ink fluid from said orifice of said recording head. 

*" ^n™l r T di ? 9 a , PParatUS 38 daimed daim 5 ' characterized in ««t said ejection restoration means 
performs said restoration operabon by performing an idle ejection operation having no concern withrecord- 
ing. 

8. Ar 'inkjst recording apparatus as daimed in daim 5. characterized in that said recording head generates 
a bubbfe in ink fluid by using thermal energy and ejects ink fluid in responsive to a generation of said bub- 

10. An ink jet recording apparatus as daimed in daim 9, characterized in that said heating means uses said 
thermal energy and performs said heating so that ink fluid may not be ejected. 

11- An ink jet recording epparatue as daimed in daim 5 further cheracterized by comprising a keeping-warm 
means for keeping said recording head at a predetermined temperature for a recording operation 

,k» ? temperature of sa'd recording head heated by said hating means is taken to behigher 

than said predetermined temperature. 

12. An inkjet recording apparatus forrecording information by ejecting ink fluid on a recording medium charac- 
90 tereed by comprising: 

a recording head having an orifice and for ejecting ink fluid from said orifice; 
a cap for covering a face on which said orifice of said recording head is disposed- 

ho „ J^! 0 *? ' 8t0rati0n mMnS ,0r keepi " 9 8 8tate * * ection of mk fluid »y said recording head to 
be good by discharging ink fluid into said cap; and 

an opening means for making an inside of said cap opened to an atmospheric air in a restoration 
operabon by said ej ction restoration means. 

13. An ink j t recording apparatus as daimed in daim 1 2. characterized in that said ejection restoration means 
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performs said restoration operation by performing an idle ejection operation having no concern with record- 
ing. 

14. An ink jet recording apparatus asdaimed in claim 13, characterized in that said recording head generates 
a bubble in ink fluid by using thermal energy and ejects ink fluid in responsive to a generation of said bub- 
ble. 

15. An ink jet recording apparatus as claimed in claim 14, characterized in that said cap connects to a suction 
pump for sucking ink fluid from said orifice of said recording head through said cap, and opening to an 
atmospheric air by said opening means is performed by means that a piston of said suction pump opens 
and doses an air duct port formed in said suction pump. 

16. An ejection restoration method for a recording head used in an ink jet recording apparatus for recording 
by ejecting ink fluid on a recording medium characterized by comprising: 

a step for judging a period of time after an ejection restoration operation by sucking ink fluid from 
an^&lcif said recording^ 
of ink fluid by said recording head to be good; 

a step for heating said recording head; and 

a step for performing an ejection restoration operation for keeping a state of ejection of ink fluid by 
said recording head to be good in responsive to said judgment of said period of time. 



17. An ejection restoration method as claimed in claim 16, characterized in that said recording head is kept 
at a predetermined temperature for a recording operation, and a temperature of said recording head heated 
by said step for heating is taken to be higher than said predetermined temperature. 

26 18. An ejection restoration method as claimed in daim 17, characterized in that in the case that said period 
of time is shorter than a standard period of time for judging, a restoration operation by wiping a face on 
which said orifice of said recording head is disposed, or by an Idle ejection operation having no concern 
with recording is performed. 

30 19. An ejection restoration method as claimed in claim 18, characterized in that said restoration operation by 
wiping said face is performed during a recording operation. 

20. An ejection restoration method as claimed in daim 18, characterized in that said restoration operation by 
said idle ejection is performed while a recording operation is on standby. 



21. An ejection restoration method as claimed in daim 17, characterized in that in the case that said period 
of time is larger than a standard period of time forjudging, a restoration operation by sucking ink fluid from 
said orifice is performed. 



55 



25 



EP 0 499 432 A2 




FIG.1 



26 



EPO 499 432 A2 




CM 



EP 0 499 432 A2 



./2 



,12 





FIG.3A 



Ct C3 C2 Ci 

/, , LI, , \ 



sL| . pa^i ^ |ilLu, pda cp^L 
1 1 1 J*. 



11 



FIG.3B 



28 



EP 0 499 432 A2 



I lean) .r jL "l ■ |'— it n iy 
3 1 401-- I 

402 



F1G.4A 




*• ■ — j- 



FIG.4B 



FIG.4C 




CARRIAGE MOVING 
DIRECTION 



402 




CARRIAGE 

MOVING 

DIRECTION 



402 



29 



jC»W*irV -CD KiOtliMAI I •> 



EP0499 432 A2 



CARRIAGE MOVING 
DIRECTION 




FIG.5A 



CARRIAGE MOVING 
DIRECTION 




FIG 5B 

30 



EP 0 499 432 A2 



f — I 



Q 

oc 

oo 
o< 

LULU 

ax 



u . _«.J 



O 
00 



00 



I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 



QC 
UJ 

< 

HI 



a 
< 

ID 
I 



QC 
0 UJ 

UJ cr 
io 



o 
o 
oo 



o 
in 

CO 



So 



o 

00 



o 
z 

z 
z 
< 

o 

cocr 
i o 

0o2 



CM 
CO 



Oct 

2D 



in 
oo 



QC 
UJ 



O 
QC 



O 
U 



O 
00 



CO 

o 

CO 



Q. 

u 





in 




2 


o 

CO 




O 


< 


QC 




QC 



o 

CO 






















X 


CO 




I 








o 


UJ 




H 




I 




WIT 


X 




5 








<J 

1— 




co 








to 












i 












>- 






QC 








QC 




UJ 




> 




UJ 


LL 




M0< 




COP 




COV 


o 










RE 


SE 










H— 

CM 


4- 


CO 




CM 


CM 


CM 




00 


00 


00 





orQc 

is 



to 
O 
Ll 



few 

IDS 




31 



JSDOCID: «EP_048W32A2..I> 



EP 0 499 432 A2 




DOOD: <EP 04394374? I > 



EP 0 499 432 A2 




EP0 499432 A2 



(timer recovery ) 

•S51 




TAKE OFF THE CAP 



-557 



PRELIMINARY 
HEATING ( B ) 



T 



S59 

V 



WIPING 



561 




PRELIMINARY 
HEATING (B) 

1 



,S65 



PRELIMINARY 
EJECTION ( C ) 

1 



S67 



RESET THE U HOURS 
TIMER 

3 



S69 



( RETURN ) 





,S71 


PREL-IMINARY - 
EJECTION + WIPING 




(S73 


RECOVERY BY 
SUCTION 




|S75 


RESET THE 72 
, HOURS TIMER 




(S77 


RESET THE 4 
HOURS TIMER 




/S79 


WIPING 



FIG. 8 



34 



EP 0 499 432 A2 



(wiping + capping) 









RESET THE 0.5 HOURS 
TIMER 










WIPING 


/S83 








CAPPING 











C RETURN ) 



FIG. 9 



35 



EP 0499 432 A2 



Con stand-by") 

S91 

cap on ? ^Jio 



- IS THE ^/ 
PASSAGE TIME\YES 
72 HOURS " > 

rS95 

< IS THE^^ 
PASSAGE TIME\NO 
0.5 HOURS 

9 



[yes 



,S97 



PRELIMINARY 
HEATING ( B ) 



I 



PRELIMINARY 
EJECTION ( C ) 



^99 



I 



RESET THE 0.5 HOURS 
C RETURN) 



/S101 




WIPING + CAPPING I 



F1GJ0A 

36 



EP 0 499 432 A2 



(on stand-by) 




IDLE EJECTION INTO 
THE CAP 



fS1 01 

RESET THE 0.5 HOURS 
TIMER 



^ 1 

( RETURN ) 



FIG 10B 



37 



EP 0 499 432 A2 

(forced recovery) 



suction+preliminary[/ S111 
ejection ( b ) 



PRELIMINARY 
HEATING (B) 



/S113 



WIPING 



r 



S115 



PRELIMINARY 
EJECTION(A) 



/-S117 



7 S119 

HAVE THE^ . Ktrs 
WIPING CARRIED^J^- 
m TIMES 

? 

[YES 



( RETURN ) 



FIG. 11 



38 



EP 0 499 432 A2 



(counter recovery) 




WIPING 



PRELIMINARY 
EJECTION ( A ) 



( RETURN ) 



S129 



S131 



FIG 12 



39 



EP0 499 432 A2 




40 



EP0 499 432 A2 




41 



EP0 499432 A2 




42 



EP 0 499 432 A2 



CO 

o 
ro 

CO 



CO 
o 

eg 

< 
o 

CM 



Lucrtu 
<Zmir 

UJOX3 



LU 

-orcc 
crcr 

OLU 

too. 
luw 



< 

LU 
X 

o 



Q 

cr- 
o 
u 

LU 

or 



L 



O 
in 

CO 



CO 



or 
o 
1— 
o 

o 



< 

CO 



o 
to 

CD 



< 

toff 
• o 

§0 

COS 



ujor 

ID 



CM 

in 

CO 



l> 
Off 
SO 



in 
00 



88 



o 
o 

CO 



cr 

LU 



O 

cr 



O 
u 



o 

CO 



CO 

o 

CO 



ZD 

a 

0 





in 




0 


0 


CO 


cr 





2 

< 
cr 







0 


cr 


co 


LU 











CM 
CO 



O 
CO 




CO 

o 

li. 





CAR- 
ION 


SORS 




FOR 
OSIT 






LU 




CO 




crQ- 


Lu 




EN50 
IAGE 


O 

1— 
LU 




10 cr 


CO 







o 

CO 
CO 



43 




SOOCID <EP 0499437A? I > 



EP 0 499 432 A2 




45 



EP 0 499 432 A2 



10000 




1 1000 



FIG. 18 



10001 



UTILIZING 
APPARATUS 



0 



r 12000 



,13000 



0=0 



14000 



I/F C==0 



I 



11000 



IJRA 



PORTABLE PRINTER 



FIG. 19 

46 



Europ&isches Patantamt 
@ Qjii European Patent Office 




Offic urop6 n d s brev ts 



(tj) Publication number: 0 499 432 A3 



(g) Application number : 92301094.6 
(g) Date of fling: 10.02.92 



EUROPEAN PATENT APPLICATION 

® Int. CI. 5 : B41J 2/165 



Priority : 12.02.91 JP 18966m 
12.0Z91 JP 18967/91 

Date of publication of application : 
19.08.92 Bulletin 92/34 



Designated Contracting States : 
DE FR GB IT 

Date of deferred publication of search report : 
20.01.93 Bulletin 93/03 

Applicant: CANON KABUSHIW KAISHA 
30-2, 3-chome, Shimomaruko, Ohta-ku 
Tokyo (JP) 

Inventor : Hlrabayashi, Hiromitsu, do CANON 
KABUSHIKI KAJSHA 
3-30-2, Shimomaruko 
Ohta-ku, Tokyo 146 (JP) 



Inventor: Ohtsuka, Naojl, do CANON 
KABUSHIKI KAISHA 
3-30-2, Shimomaruko 
Ohta-ku, Tokyo 146 (JP) 
Inventor : Yano, Kentaro, do CANON 
- KAB USHI KT KAISHA 
3-30-2, Shimomaruko 
Ohta-ku, Tokyo 146 (JP) 
Inventor : Sugimoto, Hltoshl, do CANON 
KABUSHIKI KAISHA 
3-30-2, Shimomaruko 
Ohta-ku, Tokyo 146 (JP) 
Inventor: Matsubara, Miyuki, do CANON 
KABUSHIKI KAISHA 
3-30-2, Shimomaruko 
Ohta-ku, Tokyo 146 (JP) 
Inventor: Takahashi, Wichlro, C/O CANON 
KABUSHIKI KAISHA 
3-30-2, Shimomaruko, Ohta-ku, 
Tokyo 146, (JP) 

© Representative : Beresford, Keith Denis Lewis 
etal 

BERESFORD & Co. 2-5 Warwick Court High 
Holborn 

London WC1R 5DJ (GB) 



3 

CM 

3 

■8 



Q. 

LU 



(3) Ejection restoration method for an ink jet recording system. 

@ An ink jet recording apparatus for recording 
information by ejecting ink fluid on a recording 
medium (P, 240) comprises a recording head 
(66, IJU), a cap (300, 35), an ejection restoration 
mechanism (200), an atmospheric air opening 
mechanism (200) and a heating mechanism. 
The recording head (86, IJU) has an orifice and 
ejects ink fluid from the orifice. The cap (300, 
25) covers up a face on which the orifice of the 
recording head (86, IJU) is disposed. The ejec- 
tion restoration mechanism (200) performs pro- 
cedures for keeping a state of ejection of ink 
fluid by the recording head (86, UU) to be good 
by discharging ink fluid into the cap (86, UU). 
The atmospheric air opening mechanism makes 
an inside of the cap (300, 35) opened to an 
atmospheric air when the restoration oper- 
ations are being performed by the ejection res- 
toration mechanism (200). The heating 
m chanism heats the recording head (86, IJU) 
at least b fore the restoration operation is per- 
formed by th ejection r storation mechanism 
(200). 
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